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RAILWAY MECHANICAL ENGINEER 


WHAT MODERN LOCOMOTIVES 


mean 


IN HAULING CAPACITY 


“The tonnage a railroad moves per hour is entirely 
dependent upon locomotive horsepower. The follow- 
ing figures show the greatly increased capacity of 


modern locomotives: 


1912 1922 1932 
Total 
Horse- 475 H. P. per 575 H. P. per Over 1,000 H. P. 
Power driving axle driving axle per driving axle 


—Wall Street Journal, February 24, 1933 


ECONOMY DEMANDS THE POWER THAT 
IS LACKING IN THE OLDER LOCOMOTIVES 


Only by a vigorous locomotive replacement program 


can the railroad plant be made properly efficient. 
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Passenger Car* 


HE object of this paper is to show the practicability 

of arc-welded construction as applied to a standard 
main-line railroad day coach, 70 ft. long over the body, 
79 ft. overall and weighing 135,000 lb. To this end an 
example of conventional design as used on trunk lines 
has been redesigned as an arc-welded structure. 

The framing and trucks only are considered here, as 
it is felt that the interior finish affords less opportunity 
for saving of weight and cost than do the heavier por- 
tions of the car—the framing and the trucks. However, 
it is quite feasible to redesign the interior finish commonly 
used on passenger cars so as to apply it by welding and 
thus show decided advantages in appearance and dura- 


An Are-Welded Design of 


The possibilities of weight and 
cost reduction are studied of a 
redesign of an existing steel 
passenger coach to adapt it to 
construction by the arc-welding 
process 


seven groups as follows: Underframe, floor, side, end, 
vestibule, roof and trucks. 

The entire structure is designed to meet stress re- 
quirements of the United States Post Office Department 





Type of car used as a basis of design for the arc-welded car 


bilit Y» as well as proportionate savings in first cost and 
weight. r 

The car under consideration is representative of 
modern all-steel riveted construction of the de luxe type 
recently introduced by many roads, and it will be shown 
that by redesigning for the welded construction there 
occurs substantial savings in first cost, -weight and 
Maintenance, together with enhanced appearance and 
passenger comfort. 

For the purpose of analysis, the car will be treated in 


_“ Abstract of a paper submitted in the second arc-welding competition 
conducted by the Lincoln Electric Company, Cleveland, Ohio. 
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specifications for construction of railway mail cars, Sec- 
tions 1 to 24, inclusive. 

Particular attention has been paid to designing a struc- 
ture suitable for sub-assembly methods of manufacture, 
underframe, sides, ends, vestibules, and roof all being 
designed for sub-assembly as separate units on jigs and 
later erected into a complete car. 

All copes, cuts and slots are to be made on oxy-acety- 
lene cutting machines. Punching is confined to thin 
sheets and requires only small punching machinery. All 
hot pressings requiring dies have been eliminated from 
design, as have also all castings, and such flanging and 





bending as are shown are within the range of the power 
brake and bending rolls. 


The Underframe 


The underframe consists of a centre sill, cross mem- 
bers and side sills. The centre sill is a Carnegie beam, 
section C B 153 N. 91 lb. per ft., disposed with web 
horizontal and extending in one piece, gross section, with- 
out cuts or copes full length of the car between buffer 
beams. This is possible by reason of the shallow depth 
of flanges permitting all air and steam pipes to be run 
under the sill and still provide adequate drainage to the 
ends. The selection of this section for the most im- 
portant member of car construction and its rather novel 
arrangement is based on many considerations, chief of 
these being its adaptability to application of draft and 
++-—-—-—- 4x 2% 4" Roof Base Angle 75'6"long 
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buffing gear attachments and the ability of disposing its 
neutral axis in the plane of the web to coincide closely 
with the resultant of combined buffing and draft gear 
end shocks, thus practically eliminating the destructive 
effects of eccentric end loads and column action and 
permitting the use of a sectional area sufficient only to 
take care of pure axial loads plus the very small amount 
of extra load imposed by the eccentricity of end shock, in 
this case %4 inch below neutral axis. Section 6, Buffing, 
of P. O. D. Specifications requires that, “The end shocks 
due to buffing shall be assumed as a static load of 400,000 
Ib. applied horizontally at the resultant line of the forces 
acting at the centre line of the buffing mechanism and 
at the centre line of draft gear, respectively, and shall 
be assumed to be resisted by all continuous longitudional 
underframe members below floor level, provided such 
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members are sufficiently tied together to act in unison.” 

Applying the formula for stresses on eccentrically 
loaded columns given in Marks Handbook, first edition, 
page 439, the stresses in the centre sill are kept within 
stresses permitted on section 7 A of the specifications. 
The use of the section is not confined to a welded struc- 
ture but would be unsuitable to a riveted structure on 
account of difficulties of attaching cross members to 
thick flanges. 

Centre sills are treated as a series of short columns 
supported by cross members at the ends, the reactions 
of the ends of these cross members being taken by the 
side frame. Bolsters and. cross members are built up 
of rectangular plates, except the bolster web which is 
sloped on the bottom edge, and consist of web and cover 
plates fillet-welded together and to the sills. Cross- 


Plates laid 





Plan and elevation of the superstructure framing 


bearer webs and bottom covers are made to form a con- 
tinuous beam through the centre sill by welding in filler 
pieces between flanges. 

The body end sills are of 6-in. 15.3-lb. ship channel 
which form, with fillers between centre-sill flanges, a 
continuous beam for supporting the, centre sill at the 
draft-gear housing. 

The side sills are 5-in. by 3-in. by %g¢-in. rolled angles 
in one length tied to all cross members by fillet welds. 

The top of the underframe is covered with floor plates 
3/32 in. thick laid crosswise in two widths in each bay 
between crossbearers with butt straps at the joints and 
lapped under the crossbearers and over sills. Sheets 
are secured to the side sills and cross framing by con- 
tinuous welds and to the centre sills and 3-in. I-section 
floor beams by plug welds to form a battledeck floor, 
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supporting a floor load of about 50 lb. per sq. ft. (see 
A. I. S. C. Bulletin No. 3). The floor plate forms a 
horizontal girder of great depth to resist buckling of 
the centre sills horizontally. 

Vestibule end sills are of box-girder construction and 
form a support for buffer stems and vestibule end posts. 
Draft- and buffing-gear housings are formed by welding 
suitable plate construction to the bottom and top of the 
centre sill, The underframe is built on a jig at a con- 
venient height for working and provided with suitable 
stops and guides for locating various members. 


Floor Construction 


The under floor is formed by the 3/32-in. plate 
previously described and is applied after all underframe 
members are welded together. The upper floor does 
not form part of structure, but is included here as it is 
tied in with the under floor to complete the floor system, 
and also to show a comparison with conventional designs. 
To the top of the floor plate is cemented corkboard, or 
equal, 1% in. thick for insulation against heat, cold and 
noise. Linoleum, imitation tile, or any of the prepared 
floor coverings is cemented to the top of the corkboard 
for a renewable wearing surface. This floor is consid- 
erably lighter and has higher insulating qualities and 
greater durability than conventional designs. 


Details of the Car Sides 
The side frame is composed of sheathing, posts and 








letter panels, all of pressed channel sections, copper- 
bearing steel, and is designed as a deep truss, the bottom 
chord being formed by a flange and part of the web of 
the sheathing, as well as the side-sill angle on the under- 
frame. The top chord consists of the top flange of the 
letter panel and roof-base angle, the two wide posts at 
the end having sufficient resistance to bending in the 
plane of the truss to load the top chord in compression. 
The truss is proportioned to carry all vertical live and 
dead loads. 

Side sheathing is formed from 3/16-in. copper-bearing 
steel to a pressed channel section, the bottom flange 
forming part of the bottom chord of the truss and the 
top flange acting as a window sill. The sheathing is 
stiffened at the bolster and crossmembers by rolled 
angles to take the shear at these points and elsewhere 
by small angles. The sheathing is in nine lengths per 
side, with full butt welds on the back and flush on the 
face. 

Posts are of 3/32-in. copper-bearing steel pressed 
channel section at the sheathing and letter panel and 
of box section, having a light bead weld on the outer 
face, at the windows. Posts are fillet welded to the 
back of the sheathing and letter panel and have a filler 
opposite the window-sill flange of the sheathing to pro- 
vide continuity of flange section. The side posts at the 
ends are 3/16-in. copper-bearing steel of pressed channel 
section to the full height. 

Letter panels are 3/32-in. copper-bearing steel pressed 
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Vestibule, roof ends and clerestory construction 


April, 1933 


Railway Mechanical Engineer 


115 








to approximate channel sections with top flange fitting 
the roof base angle; and is in similar lengths and welded 
the same as the sheathing. Joints of posts, window 
sills, and letter panels are welded and ground to form 
watertight joints. The side is built on a jig at ground 
level with the outer face down to permit all strength 
welds to be made flat, finish welds being made after the 
side is assembled on the car. The jig is provided with 
suitable stops and holders for all members of frame. 
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The sheathing is intermittently welded to T intermediate 
post and T corner-post stems and to the base plate at 
the bottom. 

The door posts are I-beam sections, 6 in., 12.5 lb. 
per ft. Intermediate and corner posts are T’s 4 in. by 
4 in. by % in., 10.5 Ib. per ft., all welded to the sheathing 
and to the bottom base plate for attaching to the end sill. 

The ends are assembled on flat slab jigs with the 
sheathing outer face down to permit flat welding. 
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Cross-sections showing a comparison of the welded 


The end frame is in the form of a plate bulkhead in 
two sections per car, one to each side, and is made up 
of rolled I-beams and T-posts welded to the sheathing. 
The end frame, with the vestibule frame, forms pro- 
tection against telescoping, and the posts are propor- 
tioned to meet the requirements of sections 18 and 19, 
P. O. D. specifications. 

The sheathing. is %-in. copper-bearing steel in one 
width per section, pressed to form the door post at one 
edge and welded to an I-beam post at the other edge. 
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and the riveted types of construction 


The vestibule is made up of bulb-angle end posts and 
sheathing, connected at the bottom by part of, the buffer: 
beam box girder to form a complete unit for sub 
assembly. Vestibule end posts are 7-in. by 314-in. bulb 
angles, 18.4-lb. per ft., securely welded to the buffer 
beam box girder at the bottom and to the vestibule cell 
ing at the top. 

The sheathing is % -in. copper-bearing steel pressed 
to form door. posts at the outer edge and welded to 
bulb angle at the inner edge. A. strip of sheathing abou! 
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8-in. wide is assumed to act as part of the post to resist 
bending. The bottom of the sheathing is welded to an 
extension of the buffer-beam box-girder top cover, the 
continuity of this member through the post web being 
obtained by welding to both sides of the web. The 
vestibule is built as a sub-assembly on a jig with the 
outer face down to permit welding flat. 


The Roof 


The roof is made up of lower, side and upper sheath- 
ing supported on truss-type carlines resting on two base 
angles at the sides. Carlines are of truss form built up 
of five separate trusses having a bottom chord of 13%-in. 
by 7%-in. by %-in. angles, the top chord being a strip of 
roof sheathing which is assumed to act with the truss 
when connected to the bottom chord by diagonals of 
3g-in. round rod continuous in each of the five trusses. 
Diagonals are welded to both chords at flat spots about 
2-in. long. The five trusses are connected together at 
the corners and to the base angles by flat plate gussets 
after separate sub-assembly on a suitable jig to form a 
structure of great strength and rigidity for its low 
weight. 

The lower roof sheathing is 16-gage copper-bearing 
steel applied in one width and seven equal lengths, and 
shaped to fit the radius of the carline by rolling. Joints 
are arranged to stagger the carlines and are made by butt 
welding on the top surface with a 2-in. by %-in. butt 
strap underneath tack welded to the sheets. The sheath- 
ing is welded on the under side to the carline diagonals 
and gussets and tacked to the base angles. 

The side roof sheathing is 349-in. copper-bearing steel 
pressed Z-shape, flanged top and bottom, applied in 
eight equal lengths and welded to columns and the upper 
and lower sheathing. The joints are made similar to the 
lower sheathing. The upper roof sheathing is 16-gage 
copper-bearing steel applied in five equal lengths and 
one width to span the upper roof and welded to the 
carlines and side sheathing. The joints are made similar 
to the lower and side sheathing. 

Vestibule roof framing consists of two side panels of 
*so-in. copper-bearing steel having shelf angles welded 
to the face to carry the sheathing which is supported on 
the upper roof by 3-in. by 2%4-in. by %4-in. T’s rolled 
to the shape of the roof and welded to the roof cross 











framing. The sheathing is 16-gage copper-bearing steel 
applied in one width on the lower roof and in four widths 
on the upper roof with lap splices. 

Longitudinal and transverse joints of the straight 
parts of the roof over the body are welded by automatic 
welding heads with guiding tracks for wheel of bead 
carriages as is done on battledeck flooring. (A. I. S.C. 
Bulletin No. 3). The roof framing is built on a jig as 
a sub-assembly with suitable holding stops for all mem- 
bers. The vestibule roof is built in a manner similar to 
the two sub-assemblies. 


The Trucks 


The trucks are of truss side framing construction built 
up of flat plates and rolled shapes. Fibre stress is 
limited to 12,500 Ib. per sq. in. for members subject to 
primary stresses only with 20 per cent additional for 
members subject to both primary and secondary stresses. 
(P. O. D. specifications, Section 6. This provides for 
28 per cent for shock which is customary in trucks.) 

The side frame is made up of %-in. plate cut out by 
a cutting machine to shape and reinforced at the top and 
bottom by flanges of the same thickness welded to plates 
to take care of horizontal stresses due to the action of 
centrifugal force when the car enters a curve. Special 
attention is given to securing an adequate section through 
the spring cap to resist spreading of the pedestal jaws 
due to the impact of the emergency application of the 
brakes. 

The pedestals or guides for the journal box are formed 
by a 7-in. 9.8-Ib. channel welded to the spring cap 
which is formed by hot rolled seamless tubing 10 in. in 
diameter welded to the edges of the opening in the side- 
frame plate and to the side frame and transom gusset. 
This gusset also serves as a support for the brake-hanger 
bearings. 

The transoms are of flat plate 15 in. by 1 in. welded 
to the side-frame web and flanges with suitable bearings 
for bolster-hanger pins. The horizontal flexibility of 
a flat plate for this member is an advantage as it reduces 
the destructive concentration of stress at the point where 
the gusset is attached, set up when an impact on any 
wheel tends to throw the truck frame out of square. 
This design of transom is in use in rapid-transit service 
and has given satisfaction. The end frames are 5-in. 
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6.7-lb. channels secured to the side frames by flat gussets 
and having brake hanger bearings welded to the flanges. 

The bolsters are of 12-in. by 10-in. Carnegie beam 
sections, copper bearing 124 N, 53 lb. per ft, with a 
hole cut out in the centre for the king pin and 6-in. 
rolled seamless tubing welded in to permit the king pins 
to pass through and anchor the body to the truck. The 
spring plank is a 12-in. channel, 20.7 lb. per ft. Truck 








Table I—Comparison of Estimated Weights of Underframes 
Riveted Design 





Lb. 

2 center sills, 15-in. channel, 40 Ib., 70 ft........ Se sia si bc ieee 6,130 
2 center sill web plates, 24 in. by % in. by 70 ft................ 4,280 
ae eee ees RE 250. Th, GRO sic 6 o.670 6 5 505.06 kwinwencocs een ecwic 500 
44 floor beams and connections, 4-in. channel, 5.4 lb., 4 ft. 9 in. long 1,100 
6 floor stringers, pressed Z, 6 in. by 3/16 in. by 70 ft............ 1,600 
CMR I, ST OU ee oe ova a nce 0.0 6.4: 6 010;0 0:60, dca oie 2,200 
eS aoe a oa tain oF sible 6-© bis 6k s:mdde os eon See 1,890 
7 intermediate crossmembers, including end sills, 38.7 lb., 9 ft..... 2,440 
Se I, SOE ME OR IN og) vs ok occ sons en sb 0se basic quack »456 
22,596 








Welded Design 











1 center sill, 15 in. by 11 in., copper bearing steel, 91 Ib., 76 ft. 8 in. 6,880 
eee aumenete, Sn 95.7 WO, FO Te dec ies bcc tectuscsbecavdeds 800 
@imeor plates, 910 tn, by 3/32 im. by. 65 ft.) s oes oso ccccdvcasscace 735 
2 side sills, 5-in. by 3-in, by 5/16-in. angles, 70 ft...............- 1,150 
7 crossmembers, including end sills, 16.2 Ib., 9 ft. 10 in........... 1,120 
I UE MR I BN og og bs 0.t.0 0)n:0 € 0.000 carte sos sceade 775 
m eramer momma: 22 00,, 9 FR. bite lec cus ciesseweneces 72 
IN MINEO RR TINE BB oe 6:6: 0-0) 4:0,06:0.0 0’ 0 trsyee ives w ecedierals 670 
12,202 
: Lb. 
Estimated weight of the steel in the riveted under- 
RS IEE I ek SER 22,596 
Estimated weight of the steel in the welded under- 
CN Ses coats dink dahon adlagineu potas as ots 12,202 





Estimated saving in weight of the welded design, 10,394, or 40 per cent. 


Estimated Weight of the Car and Truck Structure Only 
Riveted Welded 





desi conign 

; 3 : (ib) (Ib. 
Estimated weight of the body (less equipment)...... 52,600 31,600 
Estimated weight of the trucks (less wheels and axles) 8,500 5,100 
ip Ee AN eR aA! S, ie bn iep te oP ae ae ke 61,100 36,700 
Estimated saving in weight in the welded car (body and trucks).. 24,400 
‘ —_—===== 
Estimated weight saving in the entire welded car...........-..-. 34,794 








side frames are built up horizontally on a suitable jig 
and are assembled into the complete frame by welding 
the transoms and end frames to the side frames in an 
assembly jig to insure squareness. 

In making this comparison an estimate of the weights 
of the two underframes is made and the reduction in 
weight of steel in the welded underframe is expressed 
as a percentage of weight of the welded underframe. 
This percentage is then used to determine reductions 
in weight of the structure only for the welded car and 
trucks, from an assumed weight of steel in a welded 
car and trucks, as this percentage will average for all 
groups, being slightly high for the ends and vestibules 
.and possibly low for the floor, roof, and trucks. The 
weight of the steel in the welded car and trucks thus 
obtained, together with the assumed weight of the riv- 
eted construction, will be used as a basis for figuring 
shop costs, overhead, etc., so as to arrive at final figures 
for costs of both designs. 

Tables I and II show comparisons of estimated 
weights of riveted and welded designs of cars and esti- 
mates of manufacturing costs, respectively. 

The savings shown in the tables are in the structure 
of the car and trucks only. The weight of the com- 
pleted car, ready for service, is 110,600 Ib., or 68.4 per 
cent of the riveted car weight of 135,000 Ib., a saving 
of 31.6 per cent. The savings in cost come from two 
sources: First, refinement in design made possible by 
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the arc-welding process, and, second, the concentration 
of manufacture over a smaller space and fewer trades 
and materials, necessitating lower capital expenditure 
and overhead. 


Advantages of the Welded Car 


The first cost, the reduction on which has been shown, 
is further lowered by the smaller percentage of profit 
to manufacture made possible by speed of procurement 
of but one kind of material—rolled steel—as well as 
by speed of manufacture by arc welding, resulting in 
quicker turnover. Lower first cost also permits the 
purchase of more units. 

Reduced weight permits higher speeds or more trains 


- for the same fuel consumption or reduced fuel con- 


sumption for the same number of train-miles. Lower 
wheel loads decrease wear on tracks. 
Improved appearance of smooth surfaces has consid- 





Table II—Estimate of Manufacturing Costs of 
Both Designs of Car and Trucks 


Riveted Design 
Shop cost of fabricating steel, including erection, at $1.15 per 


1,110 x 1.15 
100: Ib. (Ketchum) ——————— ........ cece cece e eee eeee $705.00 


TORO WE SOs: PE ORME 5 Oi.5 6 a5 50d wie a ecatsemige oe dad vomeries 598.00 
ee ee re ere er een hen 26.00 
TEOGt Oe Gee. SE SRO DOE DOO. Ti. 6.o occ  hswepecnsesecwses 11.00 
PRLOME GE GOW TOE UR GOCHNIOES 0 8icb oi 6 CISL Cercle oS kek ii 80.00 








Welded Design 
Shop cust of fabrication of steels... 0. c eect es vei cecns $75.00 
ON EI CIS SOO OE ET a 55.00 
Shop cost of 
Automatic welding: 
Lin. ft. 
780—%-in. fillet, at $.0291 per ft............ $23.40 
590—No. 12 gage fillet, at $.0117 per ft....... 5.90 
410—No. 16 gage fillet, at $.0071 per ft....... 2.91 
50—3/16-in. butt, at $.03 per ft.............. 1.50 
230—No. 12 gage butt, at HH ee 4.30 
ae - gage butt, at $.0111 per ft....... 1.78 
ta. 


BNE Mant abe aur. cond cies +, «sere oiternn rive 4 

Hand welding: 

Lin. ft. 
200—%-in. fillet, at $.094 per ft.............. $18.80 
150—No. 12 gage fillet, at $.063 per ft........ 9.45 
100—No. 16 gage fillet, at $.034 per ft........ 3.40 
60—No. 12 gage butt, at $.083 per ft........ 4.98 
40—No. 16 gage butt, at $.042 per ft........ 1.68 
Miscellaneous welding, plugs, torch and machine 





39.79 








41 
REN HO a,c notice te Od neue keine sees $252.20 
NANI ON RN oa ao Since Win aa dibs a,Wlavs Give mere Se(aeieie 153.00 
Ce CRN QR ee GE WIND DD 5.5.5. 500s cc ceeds beeeisedees 3.00 
Cost of extra supervision on welding..........0.sececcesseces 35.00 


Ditel wei INR. 5 a Sa ns Bh eee eeeeweeawirs $443.20 





Manufacturing costs of riveted design......... $1,420.00 
Manufacturing costs of welded design......... 


Saving of welded over riveted design...... $976.80, or 68.8 per cent. 


* Cost of these items for one car arrived at by pro-rating total cost 
over an order of 25 cars. 





erable advertising value and is easier to retain by simpli- 
fying cleaning. 

The increased passenger comfort obtained by lesser 
vibration of the welded car, by reason of refinement in 
design and tighter construction, increases good will. 

Longer life and decreased maintenance are assured 
by the elimination of riveted lap joints in thin material 
which permit moisture to enter and corrosion to set up. 

Ease of repair, due to the use of standard shapes and 
flat plates and the complete arc-welding equipment and 
personnel possessed by the railroad companies. 

The flexibility allowed in design and manufacture; 
changes in the drafting room and shop being much more 
readily made than in riveted construction. 
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Ratios of 


Modern Locomotives* 


Part II 


Simplified Method 


[t can be seen that if the above-described method? is 
carried out on the basis of crank speed in r.p.m. (Table 
III), the calculation can be simplified by combining vari- 
ous constants into a single one, and obtaining the indi- 
cated-horsepower and tractive-effort figures directly. We 
already have the following relations: 

















E(¥li—-s*) E 
ee eee ET [6a] 
Sar Sa 
eR ER OE eee ee ery eer [7] 
Table II 
Cole evaporation (Eo)......eeeee sceccecere 54, . hy per ~ Selah hen imu 
Revolutions pl minute (#). .. - ed 250 
Coefficient o cvaporason (B).. 0.65 0S 1.00 
Total evaporation (E).......... 35,530 49.742 $7395 $8488 54,662 
Piston speed, ft. per min......... 233 466 700 933 1166 
Steam rate, lb. per i.hp.-hr...... 25.4 21.3 20.3 19.9 19.7 
Boiler horsepower, indicated (Pi) 1398 2335 2827 2939 2774 
Speed; madi: 106) v6 osu:ce%s Sica 1.75 23.50 35.25 47.00 58.75 
Boiler tractive force, indicated, lb. ia, 616 37,260 30,074 23,449 17,706 
Table III 
Cole .evahoration) (Be). 6c3n'ske 8 cease cee 54, sae > ene Bis, bssneaee 
Revolutions ~ minute ()..... 50 100 yr 0 250 
Coefficient of evaporation (8)... 0.65 0.9 7 -00 
Total evaporation (E).......... 35, by 742 33/395 38488 54,662 
Steam rate, lb. per “es -hr. (Sa) 25.0 21.1 20.2 19.8 19.6 
Indicated horsepower (P%)...... eH 2357 2841 2954 2788 
Speed, m.p.h, Sa eae 23.50 35.25 47.00 58.75 
Indicated tractive force (7T%).. 15.381 37,611 30,223 23,568 17,795 
375P% 
ee Pee re Te [52] 
V 
Dn 
4 Se a ee Ce Dee 
" 336.134 
Consequently 
SES SRR nee Ser {10] 
a 
and 
3758 x 336.134 Eo 126,050x g Eo 
T= —— Ke [11] 


Saxn D SaXn D 


or denoting the factors preceding E, in [10] by M,, and 
preceding E./D in [11] by M,, we may write 
Po= Mp UR on ae ere hica's uo.b0s abe (12] 


Eo 
TAM Rac cca new seas csiescicg [13] 
D 


The values M, and M, may be called the “horsepower 
modulus” and “tractive-force modulus,” respectively, and 


they may be calculated from the above definitions, 
namely, 
iis Rahs: cba’ 4dee ees eaannen [14] 
a 
126.050 x 8 
i cepts an bids c 5s... cadesie [15] 
Saxn 


Coefficient ® and the steam rate S, are functions of 
the crank speed n; therefore M, and “M, are also func- 
tions of m and may be calculated on the basis of the 


* Conclusion of an abstract of a resented at the annual meetin 
of the American Society of Mechanical : 
tributed by the Railroad Division. 

t The author is consulting engineer of the American Rea egg | were 
urdue 


nmgineers at New York. Con- 


tai =. non-resident professor of locomotive engineering, 
y. 
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previously stated values for these variables (Table I and 
Fig. 4). They are given in Table IV. 


Speed (Miles Per Hour) 





10.26 20.53 30.79 41.06 $6.23 
ci + oA 4,000 
Bd 3,600 
Per formance(Max.) 3,200 
12,800 _ 
Vv 
| EM 2400 & 
ae a a. 
2000 2 
Car 
_|Capocity 1600 2 
mes . | 1,200 
i 800 
se a 400 
0 
50. 100 y. 200 250 
Revolutions of Driving Wheels Per Minute 
Fig. 9 


Thus the calculation of horsepower and tractive effort 
reduces to the operations indicated in Table V, the re- 











(Miles Per Hour) 
175 

0 

00 

6 eas te sl 3200 
2,800 
” Q 
360,000 24005 
250,000 2000 8 
' ‘= 
+ 40,000 1,000.2 

30900 1,200 

= 20000 800 

8 10,000 4.00 

ae ~ 0 


Revolutions of Driving 
Fig. 10 


sults being practically identical with those of Table III. 

If the tractive force is the only curve which is desired 
and the horsepower values are not immediately wantea, 
the calculation can be still simplified by figuring only T; 
and using the modulus M,,. 


Minute 





Table IV 
Revolutions gall am PDs vans icwe’s 50 100 150 200 250 
Modulus M>x1000"................ 26.00 43.13 51.98 $4.04 51.02 
ee ee Ge tes 65.55 54.36 43.68 34.06 25.72 





As an illustration of the simplified method, the previ- 
ously mentioned locomotives, for which reliable road- 
test results are available (New York Central L-2, J-1a, 


_ Boston & Albany A-1, Timken roller-bearing locomotive, 


and Lehigh Valley locomotives Nos. 5100 and 5200), 


1See pages 86-90, wg Mechanical Engineer for ee 2 1933. 
2 These moduli a apply to locomotives with feedwater for loco- 
meen von * water heaters they should be lle e° "7107 = 6. 54 
per cen 
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have been checked and the results plotted on the charts 
of Figs. 9-14 in relation to crank speed and locomotive 
speed in miles per hour. The performance curves pre- 





Table V 
Cy 54,662 ib. per br........- 
Revolutions per minute ()...... 50 100 150 200 250 
Rcd cov osetia tscse ene 26.00 43.13 31. 98 54.04 51.02 
UMMM GEER sb ciscedis cs ciclccsees 1421 2357 2841 2954 2788 
Petree Cobb ec canbe eves 65.55 54.36 43.68 34.06 25.72 
ES re 45,354 37,611 30,222 23,566 17,795 





viously referred to are drawn on all these charts, and 
the corresponding simplified-method curves are marked 
“1932.” The Cole curves are also given for comparison, 
and on two locomotives the capacity-test curves are also 
shown. It will be seen that the agreement is sufficient 
for practical purposes, and that the. simplified method 
gives the maximum performance figures very closely. 
In the case of the New York Central J-la and Timken 
locomotives, the discrepancy shown may have been due 
to the good quality of coal used in the tests. 


Speed (Miles Per Hour) 
931 1874 — 28il 3501 4498 











Z 4,000 

1932 3600 

80,000 3,200 

3 70,000 —- 2800 
oS = 
260,000 Cole” Performance (Max.) 2400 g 
' ° 
+ 50,000 2,000 > 
£4 bs 
+; 40,000 1,600.8 

$30,000 1,200 

+ 

8 20000 é 800 

sl 10,000 -B-4 Performance 400 

0 0 

0 100 ~—«150.—S 2000S 50 
Revolutions of Driving Wheels Per Minute 


Fig. 11 


The 1932 curves are drawn in solid lines up to 200 
r.p.m. The agreement is very good, because the test 
results, as has already been pointed out, are very con- 
sistent up to that speed. For average conditions the 
curve will most probably have, at least for performance 
tests, a drooping characteristic, as shown for curves 1932, 
but it is not impossible that it might approach a hori- 
zontal line, shown by dots and dashes. More experi- 
mental data at high speeds will be necessary in order 
to impart more definiteness to that portion of the 1932 
curve. 

It has been pointed out earlier that the ultimate figures 
for horsepower and tractive effort do not depend upon 





the evaporation coefficient. 


This can be more clearly 
seen from formulas [14] and [15], in which the ratio 


of S, to & is what matters. The steam rates S, as 


Speed (Miles Per Hour) 


10.86 12 32.58 43.44 5429 
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plotted in Fig. 6 are, as has been explained in the proper 
place, figured on the basis of the evaporation coefficients 
of Table I, and therefore their ratio does not depend 
upon the numerical value of either of the two. 

There is no doubt in the author’s mind that for loco- 
motive horsepower, the boiler evaporation is the con- 
trolling factor, at least for the proportions found in ex- 


Speed (Miles Per Hour) 
31.24 4165 52.06 
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® 
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Fig. 13 


isting locomotives. However, if we imagine a boiler 
of very large proportions, one able to supply more steam 
than we usually get in the most modern locomotives, 
longer cut-offs would become possible, and at high speeds 








Principal Dimensions of Locomotives 


New New 
OS eee ieansutetieewunest York York Lehigh 
: Central Central Valley 
eames, OF Serial Number, ..........000s000 J-la L-2 5100 
Wheel @rrangement ...........s.seeeeeee 4-6-4 4-8-2 4-8-4 
Cylinder diameter, in...............+/.... 25 27 27 
SO MOUMMMU AIS co's oss eb ccvesscessons 28 30 30 
ONE Ee eee 79 69 70 
Boiler working pressure, lb. per sq. in...... 225 225 250 
Weights in working order, !b.: 
CN Tso ys. 6 rns 0 6.0.6 \0 60 dive daeee 182,000 244,000 270,000 
ES Se rr ee 343,200 364,000 408,000 
Heating surfaces, sq. ft.: 
se Ses cc vasccssseett 281! 354! 4901 
oo ca ev ewéecces 42032 40951 4932} 
Total evaporative surfaces.............. 44841 44491 54221 
Superheating surfaces, sq. ft.............. 19511 19381 22561 
EOE eer ae E E E 
NE i cs eek ueeeeeeces 81.5 75.2 88.3 


1 Wetted side. 





2 Fire side. 


Boston 
Lehigh Penn- Penn- Penn- Penn- Penn- 
Timken Albany Valley  sylvania sylvania sylvania sylvania sylvania 


1111 A-1 5200 K-4s E-6s K-2sa L-1s 1-1s 
4-8-4 2-8-4 4-8-4 4-6-2 4-4-2 4-6-2 2-8-2 2-10-0 
27 28 26 27 23% 24 27 30% 
30 30 32 28 26 26 30 32 

73 63 70 80 80 80 62 62 
250 240 255 205 205 205 205 250 


264,000 248,200 268,000 202,880 133,100 179,900 235,800 352,500 
417,500 385,000 422,000 390,140 240,000 293,200 315,600 386,100 


474} 3373 508! 306.8! 232.7} 208! 301.5! 287} 
46373 47733 4933! 3728.41 2643.91 34513 37281 4487? 
51111 5110? 54411 4035.21 2876.61 36591 4029.51 4774 

» 21573 ae oat" 1171? 810.62 989,32? votas: 2410? 


E A A A 
88.3 100 88.3 70 55.1 55.4 70 70 
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the mean effective pressures might drop below those that 
are obtained at present for corresponding cut-offs, on 
account of the steam resistances in passages (wire draw- 
ing). It is doubtful whether this would happen on loco- 
motives of conventional proportions, but as a safeguard 
it may be advisable to set a limit for the possible increase 
in maximum horsepower compared with Cole’s cylinder 
horsepower, which for superheated steam is expressed 
by 0.0229 times the area of one cylinder in square inches 
times the boiler pressure in pounds per square inch.® 

In the author’s opinion, that limit could be made 
not less than 24 per cent for engines with feedwater 
heaters, but as a conservative figure, 20 per cent should 


Speed (Miles Per Hour) 
10.41 20.85 S274 41.65 
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Fig. 14 
further 


be recommended until information can be 
gathered. 

Of locomotives for which the charts of Figs. 9-14 
show horsepower and tractive-effort curves, only one, 
the Lehigh Valley No. 5200, had a boiler sufficiently 
large to show an increase over the Cole formula of more 
than 20 per cent. Curve 1932 of Fig. 14 was therefore 
drawn in such a way. as to have a peak point only 20 
per cent above the Cole figure. 

As was pointed out at the beginning, the object of this 
paper is to suggest a simple method for figuring horse- 
power and tractive force for modern locomotives. To 
this class belong locomotives with type “E” superheaters, 
feedwater heaters, and valve motions with about 8% in. 


*A. L. Co. Handbook, 1917, p. 54. 
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A. R. A. 50-car air-brake test train passing over an automatic track trip at high speed 
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of valve travel. 
heating surface assures sufficient superheat, which in 
locomotives with the type “E” superheater is about 250 


This presupposes that the superheater 


deg. F. If locomotives have higher superheats, the 
power may increase, but it was not thought advisable to 
give constants for various superheats for the reason 
00 


00 
2,800 
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", 20,000 800 
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% 10,000 © Represent calculated values from road tests — 

2 Q 
ee 


20 25 30 50 

Speed (Miles Per Hour) 

Fig. 15 
that before a locomotive is tested, its superheat is not 
known, and therefore these constants would not be help- 
ful in calculating the horsepower of a locomotive before- 
hand. It would be logical to base such constants on the 
relation of the superheating surface to the evaporative 
heating surface, or to the amount of generated steam, 
but a comparison of these ratios with test results of 
various locomotives had not been conclusive. 

For locomotives of older design, with type “A” super- 
heaters, new constants could be worked out similar to 
those given in the paper, but it is suggested that for 
these latter locomotives the Cole formula should be used. 
Until the new method has proved to be practical, the 
Cole formula should be used for locomotives with Type 
A superheaters. This should not imply, however, that 
Type A superheaters can never develop the horsepowers 
recommended by the new method. Locomotives are 
known that have given very high performance figures 
with type “A” superheaters on good coal. 


[Note:—In Part I of this article, which appeared in 
the March issue, two errors have been noted. The word 
“fuel” in the third line of the second paragraph in the 
right-hand column on page 89 should be “steam”. “Ec 
— 54,662” rather than “E = 54,662” as given in the sixth 
line of the second! paragraph in the right-hand column on 
page 90.—Editor. | 
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Journal Bearing Performance 


Improved By Researeh 


URING the past 50 years no change of major im- 

portance has been made in the basic principle of 
the friction journal bearing unless it be the addition of 
the soft metal lining. Many improvements have been 
suggested and some tried out, most of them based upon 
the idea that radical changes in the design of the parts 
would be the only solution to improvement in operation. 
So little real information was available concerning the 
operation of friction journal bearings that the Railway 
Service & Supply Company, Indianapolis, Ind., decided 
to equip a special test plant devoted specifically to 
journal bearing research as related to design and opera- 





Journal bearing test machine for indicating load, speed 
and power consumption; bearing and 
packing temperatures 


tion. This test plant, which was described in the 
March, 1931, issue of the Railway Mechanical Engineer, 
has been in continuous operation since its completion 
about three years ago. 

The specific work carried on in it has greatly acceler- 
ated experience in design, operation and practice. It 
is the purpose of this article to tell briefly the story of 
this development and the facts upon which the principles 
are predicated. The mass of data reflecting horsepower, 
coefficient of friction, oil-film thickness and the tempera- 
tures of the bearing, the oil film and the packing, all 
of which are only symptoms for proper diagnosis, may 
be considered superfluous; the important point is the 
constructive development resulting from their analysis. 

For the purpose of this investigation a standard 5%- 
in. by 10-in. journal was used and this bearing was oper- 
ated under loads up to those existing under a 100,000- 
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Test plant investigations over 
three-year period show the way 
to greater efficiency from pres- 


ent type of bearing 


lb. capacity car with four-wheel trucks. Speeds were 
used from 5 m. p. h. to 70 m. p. h. All investigations 
were conducted with a standard journal box and wedge 
and the standard method of packing with oil and waste, 
both the oil and waste being of a grade and quality gen- 
erally representative of the best now in use. 

Early in the investigation it was discovered that the 
present dust guard insured no certainty of oil supply 
and, as a result, was detrimental to the performance of 
the journal bearing as a whole. The present dust guard 
failed completely to keep oil in the journal box or to 
keep dirt and water out. Therefore, a dust guard was 
developed which provided an oil seal to prevent the oil 
from leaking around the axle and also to prevent oil 
from leaking by the inside face of the dust-guard cavity. 
This design provided for ready application to any stand- 
ard A. R. A. journal box and was subsequently used in 
all of the tests involved in this investigation. 

The facts developed from this research can be crystal- 





Oil seal to prevent oil from leaking around axle and by 
the inside face of the dust-guard cavity 


lized by citing the performance of three bearings: Bear- 
ing No. 1, a standard A. R. A. bearing accurately 
broached to a full crown and proper wedge fit; bearing 
No. 2, a standard A. R. A. bearing accurately broached 
to a crown of 2% in. and a proper wedge fit, and bear- 
ing No. 3, a standard A. R. A. bearing machined as t0 
bearing surface, with provision for oil circulation 
through the bearing and likewise with a proper wedge fit. 

Bearing No. 1 is similar to bearing No. 2 worn to 4 
full crown. Both of these bearings represent a greatef 
degree of mechanical accuracy than encountered in the 
general run of bearings in use today. These bearings 
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were carefully broached, machined as to wedge fit, and 
then broken in by running for a considerable period of 
time, the idea being to establish the ultimate to which the 
present bearing could be expected to perform regardless 
of whether the workmanship required to produce such 
a result was practical or not. Bearing No. 3, which in 





Left—Bearing No. 1 before operation with oil supply cut 
off by removing the packing from the box—Load, 
16,320 lb.; speed, 25 m. p. h.; Right—bearing 
No. 1 after 30 sec. operation without pack- 
ing—lining wiped and scored, bearing hot 


general appearance and dimensions is a standard A. R. A. 
bearing, is yet quite different. 

With clean oil and waste in the journal box maintained 
to the proper degree of saturation, an abundant supply 
of oil is always brought to the bearing by rotation of the 
journal. However, the standard bearing scrapes this 
oil off and it falls back on the waste on the rising side. 
This special bearing, No. 3, by virtue of the vacuum 
brought to the inbound side of the journal through ducts 
contained within the brass itself, fills the bearing pocket 
with oil and passes the additional flow through the 
bearing to the pocket on the outbound side and thence 























back to the waste. By this, several important improve- 
ments are accomplished. 

The oil thus circulates completely through the waste 
from one side of the box to the other, transferring bear- 
ing heat to the waste which equalizes the temperature of 
the waste and the bearing to a lower average temperature 
than is otherwise obtained. This transfer of heat and 
circulation improves the flow of oil to the journal using 
the accelerated oil flow as a cooling medium. In addi- 


tion, there is always in the bearing, as a result of previous 





Left—Bearing No. 3 before operation with oil supply cut 
off by removing packing from box—Load, 16,320 Ib.; 
speed, 25 m. p. h.; Right—bearing No. 3 
after 30 min. operation without packing 
feeding oil, lining not wiped 


rotation of the journal, an abundant supply of oil avail- 
able for lubricating the bearing upon movement of the 
journal. Further, the packing does not become extremely 
dry on one side and wet on the other, as with the stand- 
ard bearing. Additional mechanical functions are the 
even distribution of oil over the surface of the bearing, 
because of the longitudinal pockets in the bearing, and, 
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Two sectional views showing a comparison of: actual Bn circulation with the standard and the improved journal 
earing 
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because of relieved pressure and the presence of the 
vacuum, a great reduction of end leakage of oil from the 
bearing. 

In comparing the bearing areas of these three bearings, 
it will be noted that bearing No. 1 has 44.11 sq. in. ; bear- 
ing No. 2, 22.50 sq. in., and bearing No. 3, 23.36 sq. in. 
It has always been considered that 300 to 400 Ib. bearing 





Three bearings, the performance of which crystallizes the 
facts developed from research into bearing operation 
—Size 5%4-in. by 10-in. A. R. A. with connec- 
tions for reading oil-film temperatures 


pressure per sq. in. was the most desirable from the 
standpoint of friction and wear. Bearing pressures of 
these values exist with bearing No. 1. Bearing No. 3, 
under the same condition of loading as bearing No. 1, 
has bearing pressures twice as great. The fallacy of the 
present theory is best exemplified by comparing the 
resistance in pounds per ton of journal friction at 50 
miles an hour with varying loads and again under a 
condition of maximum load and speeds of 5 to 70 miles 
an hour for bearings Nos. 1, 2 and 3, all conditions of 
oil, waste and temperature being held identical. 
Journal friction, as expressed in horsepower or re- 
sistance in pounds per ton, is the item of most importance 
in the minds of railroad men. It happens to be the 
crime for which the journal bearing has been most gen- 
erally accused. Because of the wide range of speeds 
and loads used in these tests and because journal fric- 
tion only is shown, there are no figures from other 
sources with which they can be compared. The nearest 
comparison is that of various published figures known 
as rolling friction in pounds per ton derived from va- 
rious dynamometer-car tests. Any such comparison 
makes it quite obvious that journal friction, as reflected 
by the results of this research, is but a fraction of total 


Bearings of design No. 3 after 100,000 miles in passenger service 
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rolling friction. Once reduced to the minimum obtain- 
able with the best constructed bearing, journal friction 
is not a limiting factor in operation and is certainly far 
removed from the limiting factor that it has heretofore 
been supposed to be. It can also be seen that the best 
bearing construction can adequately meet conditions of 
speed and load that have heretofore been considered 
beyond its limitations. 

One limiting factor of the operation of the standard 
A. R. A. bearing, however, is justified, but is likewise 
easily remedied: . It has generally been conceded that 
after standing for some time the standard A. R. A. 
bearing was not lubricated until it again ran for some 
distance. Bearing No. 1, after operating for a consider- 
able period of time, was stopped under full load and 
allowed to stand twelve hours. At the end of this time 
all journal-box packing was removed from the box. The 





A properly broached engine-truck bearing of the improved 
type 


journal was accelerated to a speed of 25 miles an hour 
and in less than one-half minute the bearing surface of 
this bearing had reached a wiping temperature and the 
horsepower required to run the journal at 25 miles an 
hour would not operate the journal at 8 miles an hour. 
A similar test under identical conditions was made witi 
bearing No. 3. Bearing No. 3, however, operated for 
thirty minutes. 

Bearings of the design of No. 3, to the extent of sev- 
eral hundred, have been applied to passenger and freight 
cars, engine tenders, trailers and engine trucks. Two 
modern road locomotives are operating with oil lubricated 
driving boxes. Nothing has developed in these service 
tests to indicate that this design is inadequate for the 
service intended. There is ample indication that the test- 
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plant development has adequately anticipated the re- 
quirements of service. 

An example, illustrative of what can be accomplished, 
is the application of eight 514-in. by 10-in. journal bear- 
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Comparison of journal friction by resistance in pounds 
per ton of journal load—Constant speed, 50 
m. p. h.; journal loads, 2,000 to 16,000 lb. 


ings to a passenger car, five of which bearings were re- 
moved and photographed after 100,000 miles of service. 
These bearings were then put back into service and have 
since accumulated a considerably greater mileage. In the 
course of making this mileage these bearings were re- 
moved because of wheel changes and reapplied three 
different times. 

It can be seen that the developments outlined in this 
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Comparison of journal friction by resistance in pounds per 
ton of journal load—Constant load, 16,352 Ib.; 
speed, 5 to 70 m. p. h. 


article have been the result of progressive research and 
step-by-step changes in the construction of existing 
journal box equipment. The indications are that these 
developments will contribute materially to a reduction in 
lubricating costs as they involve oil, waste, bearings, and 
the labor of service and inspection. The discoveries as a 
result of research in the test plant and borne out by 
tests in actual service over a period of some months 
indicate the possibilities of reducing mechanical failures 
attributable to bearing performance and lubrication. The 
'mproved lubrication possible in this type of bearing as 
a result of better circulation of the oil may be expected 
to reduce axle wear and the power consumption in haul- 


ee to the extent that journal friction is actually a 
ctor, 
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Better Railway Car 
Truck Springs 


By Cyrus J. Holland* 


The need for better riding springs for freight-car 
trucks has been recognized for about 12 years. In 1921, 
the Car Construction Committee of the Mechanical Divi- 
sion of the American Railway Association recommended 
new springs designated as Classes L, M, N and O, for 
the 30-, 40-, 50- and 70-ton trucks, respectively. In 
addition, tentative-standard spring P was included for 
the 100-ton truck. 

At that time, the theory was that additional spring 
capacity was necessary. Following up this idea, truck 
side frames, providing extra space for springs, were 
designed and offered to the railroads and hundreds of 
thousands of freight cars were equipped with these ex- 
tra spring space truck side frames. 

During the past several years, it has developed that 
additional spring capacity alone does not solve the 
trouble. It is now generally recognized that one of the 
primary causes of unsatisfactory performance of present 
standard truck springs is bouncing. Given a correct 
analysis of a problem, the solution can be found. What 
the railroad man (whether he be in the mechanical or 
maintenance-of-way department, because track as well 
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Deflection Deflection 


Compression and release lines for helical springs (left) 
and for helical—volute springs (right)—Note area 
representing absorption in the latter 


as car and lading is damaged by bouncing) wants to 
know is: Why do springs bounce? The answer is: 
Periodicity. Periodicity may be defined as that rate 
of oscillation (inch-minute units) acquired by a spring, 
consequent upon the sudden removal of the load before 
it attains rest. The measure of periodicity is a measure, 
therefore, of the easy riding of the spring, for the lower 
rate of oscillation or, in other words, the longer the 
period of one oscillation, the more smooth riding will 
be the vehicle to which it is attached. A stiff, solid 
spring of corresponding low static deflection will be 
a very hard riding spring. Such a spring has a high 
periodicity, with a consequent short oscillation timing. 

Until the advent of high train speeds, periodicity in 
railway truck springs was given relatively little atten- 
tion, probably because the necessity was not apparent. 
Periodicity is a property of deflection and deflection 
varies with load. T. H. Sanders, in his book “Laminated 
Springs”, from which most of the foregoing relating to 
periodicity, has been taken, states: “Periodicity varies 
inversely as the square root of the static deflection and 
all springs having the same deflection have the same 


* Peoples Gas Building, Chicago. 
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periodicity.” Note the word all before springs. He 
goes on the say: “The rates of oscillation of all systems 
of spring suspension are necessarily dependent on grav- 
ity, and the formulae relative thereto follow accordingly, 
those for pendulums and the like. It must be under- 
stood that periodicit,; implies oscillations as distinct from 
vibrations, the true definition of the term vibration be- 
ing the movement of a pendulum from one end to the 
other end of its swing, a uni-directional movement ; 
whereas, an oscillation embraces this movement plus the 
reverse movement to the starting point, which complete 
travel requires twice the time of a vibration. For in- 
stance, a standard clock pendulum makes 60 vibrations 
per minute, but 30 oscillations per minute, and this latter 
figure, 30, is its periodicity. 
“The pendulum formula is as follows: 
/T Gn feet) 
a 


Time of vibration (seconds), v=7 : 
V_ gravity 


“The obtaining of periodicity, which is oscillations per 
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Combination helical-volute truck spring designed for 
maximum cushioning and stabilizing effect—Left, 
passenger type; right, freight type 

















minute, needs a reformation of this into the following 
terms : 
/L (in feet) 
Periodicity, P = 60 +22 /—————— ; 
V_ gravity 

“With gravity (a constant) as 32.2 ft. per sec., per sec. 
and L in in., and changed into D as representing static 
deflection, the following is obtained: 











cee 
P=60+(2x3.14 /— } 
V 12 X 32.2 
3600 X 12 X 32.2 
T 39.4 D 
735300 





¥ om 
Alternately, and working from a known periodicity, 
35300 


Pp 

From the above, we get a clear understanding of what 
causes bouncing. Track joints and other irregularities 
synchronize at certain speeds, with the then period of the 
truck springs at their then static deflection. Practically 
all freight-car truck-spring groups are made up from two 
standard A. R. A. helical coils. If static deflection, or 
the load or weight on the spring did not govern the period 
of the spring, all A. R. A. springs should bounce at the 
same speed. They do not. The reason is that the load 
on the springs is not the same for each car in the train. 
Each load gives a certain static deflection to the springs 
and for each increment of static deflection the periodic- 
ity is different. 
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Increasing the spring capacity reduces the deflection 
and correspondingly increases the periodicity; in other 
words, if bouncing is experienced at a certain speed, in- 
creasing the spring capacity will reduce the deflection 
and raise the periodicity so that a higher speed will be 
necessary to synchronize with the higher period due to 
the smaller deflection. That accounts for extra spring- 
space trucks being free from bouncing for a time, where- 
as they do bounce now. 

Every vehicle has a period of oscillation for every 
increment of deflection of the springs on which it rests. 
When the frequency of oscillation of the springs coin- 
cides with the frequency of impacts due to track joints 
or other irregularities, which includes wheels out of 
round or rails not perfectly plane, bouncing will result. 
An initially small oscillation will build up to dangerous 
magnitude in a very short time. 

To illustrate the effect of increasing the spring capac- 
ity, let us examine the present standard and the pro- 
posed standard A. R. A. springs. The present A. R. A. 
standard spring group for a 50-ton car has, according to 
Circular D. V.-768, dated May 23, 1932, a capacity of 
63,396 lb. The static travel at normal load, viz.,; 38,000 
lb., is given as 1,011. This static deflection corresponds 
to a periodicity 186.86. With rails 33 ft. long, a speed 
of 35 m.p.h. would pass the car over 186.67 joints per 
min., which practically corresponds to the period of the 
springs under normal load and the car would bounce. 


Now assume the same car equipped with the new 
springs proposed in the circular referred to above. The 
cluster capacity is given as 89,932 lb. and the deflection 
under the same normal load, viz., 38,000 lIb., is .581. 
This deflection corresponds to a periodicity of 244.42. 
Again with 33-ft. rails, it would require a speed of 45.83 
m.p.h. to pass the car over a corresponding number of 
joints per min. We have eliminated the tendency for the 
car to bounce at the old speed, but what about the empty 
car or light loads?’ We have made the springs so stiff 
that the light car and light loads are virtually riding on 
a solid foundation instead of being resiliently carried 
and, as soon as we increase the speed of the train to 
46 m.p.h., the car will bounce with the new springs un- 
der the same load as it now bounces with the old springs 
at 35 m.p.h. The difficulty lies in the fact that with heli- 
cal springs (elliptics also) the load is proportional to 
deflection. In other words, the load-deflection curve is 
a straight line. What we need is a real curve. So that 
the light car and light loads may be properly sprung, 
the load should increase slowly in relation to deflection, 
during the first portion of the compression, and the load 
should increase more rapidly in relation to deflection 
during the last portion of compression, in order to take 
care of maximum loads and to prevent the springs 
going solid. If we had unlimited travel in which to do 
the. job, it could be done with springs in which the load 
is proportional to deflection. However, we have to do 
the job in a travel not exceeding 2 in., because coupler 
heights cannot vary more than that amount. The new 
A. R. A. helical truck springs have a travel of only 134 
in. It is obvious that the smaller the amount.of spring 
travel that will do the job, the less the wear will be 
between the truck columns and the bolsters, and the 
easier it will be to maintain coupler heights. 


Passenger cars, in which the weight to be sprung is 
practically constant, irrespective of whether the car is 
empty or loaded, permits of designing the spring with 
much greater deflections. However, it is a fact that 
many of our passenger cars are not sprung as well as 
they could be. In most instances, the springs are too 
stiff. When complaints were registered that some caf 
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is riding hard, the rule-of-thumb method of correcting 
that condition was to put more weight in the car. The 
same result can be had by a proper combination of live 
and energy absorbing springs arranged in parallel. 

It has been proposed that a helical spring of variable 
pitch or a double coil spring, with one coil of one de- 
flection and the other coil of a different deflection, would 
have different periods, and that one period would counter- 
act the other. That idea has been proved incorrect. 
Different periods in a spring suspension will combine to 
produce a resultant, just as they do in sound. That is 
the principle on which the superheterodyne operates in 
radio, and it deals with frequencies of oscillation similar 
to those we are considering in springs. 

If we have made a correct analysis of the underlying 
causes of bouncing, the answer to our problem should 
be obvious. It is. The springs we now use on freight 
cars give back practically all the energy put into them. 
What we need is a spring that will absorb some of the 
energy so that it will return less than is put into it. There 
are two forms of load-carrying springs, having a natural 
energy absorbing characteristic. One form, the elliptic 
spring, is familiar to all. The other form, viz., the volute 
spring, is not so well known in the United States, al- 
though it is used very extensively in Europe as a buffer 
spring and also as a load-carrying spring. You may 
wonder why volute springs have not been more generally 
used. Based on my investigation, it seems that spring 
engineers early learned that they could figure helical and 
elliptic springs by means of simple, short, easy formulae, 
with reasonable accuracy. Volute springs, however, 
proved to be a different proposition. The formulae, 
such as there were, were long and complicated and results 
were not consistent. Spring manufacturers, where they 
have made volute springs, have stated within the last few 
years that when they had a volute spring to make, it was 
a case of looking up their records for a similar spring 
and then cut and try. Why wrestle with a spring with 
long, complicated formulae, in which the results were not 
consistent, when they could figure helical and elliptical 
springs that would do all that seemed necessary? How- 
ever, the volute spring has been studied intensively for 
several years past and it can be handled now. A com- 
bination of helical-volute springs (patents pending) will 
provide increased capacity and stabilization. Combina- 
tions of helical springs and friction devices provide 
stabilization, but they are not load-carrying. 

The combination helical-volute springs, illustrated, 
offer increased capacity and stabilization and are ap- 
plicable to all car trucks, passenger as well as freight, 
without modification or change in existing designs. This 
combination also permits arranging the load-deflection 
curve so that the light car and light loads and all loads 
up to maximum loads may be sprung to give easier rid- 
ing, because the load-deflection curve of this combination 
is not a straight line for the total travel. 

Referring to one of the drawings, it will be noted that 
the compression and release lines for helical springs are 
practically identical, this type of spring returning all of 
the energy put into it. Helical-volute springs, on the 
other hand have a straight line relation between load and 
deflection for about three-quarters of the total deflection, 
and from that point on to the end of the travel, the load 
rises rapidly in relation to travel. Therefore, in this 
‘orm of spring, the load can be carried at about 70 per 
cent of the total deflection, with plenty of reserve capacity 
‘o prevent going solid. Also, this form of spring gives 
back less energy than put into it. It dampens or snubs, 
and, therefore, has less tendency to bounce. Springs of 
this type are now in test service on refrigerator cars, 
gas-electric rail cars and work equipment. 
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One Hundred Years Ago 
This Month 


(Extracts from the April, 1833, issues of the American Engineer 
and Railroad Journal.) 


April 6, 1833——RaiLtroaps IN New York.—The 
reader will be surprised to learn that the aggregate 
capital authorized by law is $27,555,000. The actual 
railroad constructed amounts to 36 miles; and the extent 
now under contract, or in progress, is 36 miles more. 

RAILROADS IN PENNSYLVANIA.—The total of railroad 
—* in that state and now actually making is 41534 
miles. 

April 13, 1833—Our Rattroap.—The Charleston 
mail was delivered in Augusta, on Tuesday morning 
last, at about 5 o’clock, in 22% hours after it left this 
city (Charleston). The whole distance as now traveled 
is about 145 miles. The steam car accomplished the 
distance of 72 miles in six hours, with three or four 
tons of iron and several passengers. The Augusta 
Chronicle of the 27th remarks, “that this is the quickest 
trip that has yet been performed on the route, and 
affords an earnest of the future success, and rapidity 
of traveling, which will be attained when the entire route 
of the railroad is completed to Hamburg. (Charleston 
Gazette.)” . 

Mr. Torrey’s PATENT SAFETY-APPARATUS FOR PRE- 
VENTING THE EXPLOSION OF STEAM BoiLers.—AA, a 
cylindrical boiler, and rr, the water line inside of it; B, 
a globular float, intended to move perpendicularly, for 
which purpose it has two or more rings, bb, affixed to it, 
through which the rods, cc, pass, being made fast at their 
ends at the top and bottom of the boiler; D, a straight 
rod, or piston, the lower end of which is attached to the 
float B, and the upper, after passing through the stuffing 
box, £, on the top of 
































boiler, is fastened to one end of the chain, f, which 
passes over the wheel, G. On the other end is hung the 
weight, H; I is an alarm bell and k the tongue or ham- 
mer which rings the alarm; L, a wheel which communi- 
cates with the hammer k& and over which the chain m is 
placed, to which the weight is hung; O, a ketch com- 
municating with the top of the rod, D, by the cord p. 
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Alloy Steels and 
Obsolete Machines 


New power that has been placed in service on railroads 
during the past 10 years and the still more modern power 
that will surely take the place of many of the now ob- 
solete locomotives in storage is presenting a machine 
shop problem in the railroad field that not all machine 
foremen fully realize. Alloy steels, in one form or 
another, have gradually found their way into locomotive 
construction until they are now accepted as the logical 
materials for many locomotive parts. On the other 
hand, in spite of the fact that the railroads have in- 
vested in new machine facilities, there are in service in 
practically all shops today machines that are not capable 
of keeping up with the service that is demanded of them. 
New tooling equipment and new types of cutting tools 
have been developed for use on modern steels that the 
railroad shop can not take advantage of because the 
machines have not the capacity to perform the work that 
can properly be expected of the new tools and equip- 
ment either in the quality or the amount of the work 
turned out. 

There is a definite trend toward lighter and stronger 
parts in locomotive construction. The demand for faster 
locomotives of greater hauling capacity is merely the 
forerunner of some radical changes in the design of and 
materials used in the locomotive of the future. The 
shop supervisor who is not alive to the changes that are 
being made will one day find himself faced with the 
problem of overhauling modern power with obsolete 
facilities. When the demand for maximum shop out- 
put comes it will be too late to do much thinking about 
what machine tools should be selected to produce the 
biggest return on the investment. 


Preventive 
Maintenance 


A most striking illustration of the value of modern in- 
spection and maintenance methods is afforded at a mid- 
western engine terminal where power from two divisions 
is turned. It so happens that, as an experiment, one 
division is operated under what may be termed the old 
system, where locomotives are inspected and maintained 
with the idea of merely keeping them running from trip 
to trip until a general shopping is required, whereas the 
other division is operated under a system of quarterly 
inspections at the time of which the power is overhauled 
with the object of keeping it in continuous service with 
a minimum of running repairs until the next inspection 
or until the general repair period. The division operat- 
ing under the quarterly inspection system despatched 25 
per cent more locomotives than the other division, yet 
an analysis of the causes of engine failures over a 
period of a year showed that the number of engine fail- 
ures for a given cause was from two to five times as 
great on the division operating under the old system. 
The fact that locomotives of identical types were oper- 
ating over both divisions and that the profile of both 
divisions is similar makes the comparison a true one. 
At an average of 8,000 to 10,000 miles a month, under 
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the quarterly inspection system, locomotives are in- 
spected thoroughly each three months and any parts 
that show any indication of not being able to render 
from 24,000 to 30,000 miles of service without failure 
are immediately replaced. The freedom from annoying 
delays in important service out on the road and the 
greater mileage secured between shoppings for general 
repairs substantiate any claims made for this modern 
idea of preventive maintenance. 


Where Is the Profit 
In This? 


What railroad shop, particularly in the car department, 
does not boast of at least one home-made tool put to- 
gether by means of an air cylinder and some parts from 
the scrap pile? It may be a small wheel press, a bush- 
ing press, a stripping press, a bulldozer or a punch and 
shear but whatever it is it is usually an expensive luxury 
no matter how little it may seem to have cost. Let’s 
consider a case that came to our attention recently where 
a shop foreman called the attention of his superior to 
the real need of a press for applying large bushings and 
was told that these were hard times and that he should 
use a sledge. Like many another enterprising foreman 
he knew that he couldn’t do the right kind of a job 
with a sledge, no matter how willing he might be, so 
he started out to build a press out of company materials 
and, what was still less desirable, company time. First, 
was a 50-ton air jack designed for work other than 
pressing in bushings. Then came some parts that had 
been consigned to the scrap pile. The shop draftsman 
contributed several hours of his time in making a sketch 
of the assembled tool and the details of the parts. The 
machine shop foreman was obliged to work in several 
hours of work with the regular locomotive repair work 
to machine the parts and this took the productive time 
of one or two mechanics and machine tool operation, not 
to mention some supervision. Then the millwright fore- 
man had to put a mechanic and a helper on the job of 
assembling the press and give some of his time that he 
might otherwise have devoted to more important work 
to the supervision of the job and finally, after several 
more hours of work by high-priced men in setting it up 
it was ready to do an inferior job of pressing in bushings 
by the inefficient use of compressed air that costs real 
money to deliver from the power plant through many 
feet of pipe to the point where it was used. Along 
comes the valuation department some day and puts it on 
the books as an investment and immediately the com- 
pany begins to pay taxes on it. Then it breaks down 
and more dollars are spent to repair it and—to make 4 
long story short—if all the worry and the time and the 
money that was spent in making a bushing press that 
never could deliver an honest day’s work was added up 
the chances are that the company would have spent 
enough to buy two good ones from some reliable manu- 
facturer who knows how to make them. This is the 
result of the frame of mind that some railroad officers 
get into when economy is the watchword. Where 1s 
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A Suggestion for 
Vermin Extermination 


With many million passengers carried in sleeping cars 
each year, the reason why passengers are free from any 
annoyance from vermin is due to the effective and thor- 
ough means taken to prevent infestation of cars. This 
method is one that is universally applicable and is oi 
general interest to hotel men, housekeepers, and any 
others who have similar problems to meet. 

For many years, the treatment consisted of taking 
down all the panels and fittings and painting behind them 
with a mixture of turpentine, alcohol and bichloride of 
mercury—a very expensive procedure as far as labor 
costs were concerned. 

A thorough study of the subject was made and after 
many hundreds of practical tests, it was found that 2 
per cent of phenol (carbolic acid) crystals dissolved in 
No. 42 petroleum distillate made a combination par- 
ticularly fatal to bed bugs but harmless to humans. 
Furthermore, this could be sprayed into crevices and the 
fumes alone sufficed to kill any bed bugs that might 
have crawled there to hide. This treatment of a car 
takes only a short time, as compared with a number of 
hours previously required, and does not interfere with 
other work going on at the same time. A compressed-air 
sprayer is used where there are many cars to treat; 
otherwise, a small tin hand sprayer suffices, such as can 





be obtained at a drug store for fly spray. The faint © 


odor of carbolic acid quickly dissipates and leaves the 
car disinfected as well as free from vermin. 

This mixture can be made up when required or it 
can be purchased already mixed as it is used commercially 
in considerable quantities in flour mills to kill the Mediter- 
ranean flour moth and prevent their laying eggs that 
would hatch out into maggots in the flour. 


Locomotive Mileage 
Reeords 


There has been a marked tendency in recent years to 
endeavor to increase not only the length of locomotive 
runs with attendant high records of monthly mileage but 
also to increase the mileage which locomotives make be- 
tween general shoppings for heavy repairs. In a num- 
ber of instances, modern passenger locomotives have 
accumulated as many as 250,000 miles between heavy 
repairs, and the chances are that this figure will be in- 
creased to 300,000 miles before it is necessary to send 
the locomotives to the back shop for the renewal of flues 
and heavy repairs to the machinery. In fact, one road 
recently reported a locomotive as having made over 400,- 
000 miles at a rate of 8,500 miles a month since the last 
time it was in the back shops for heavy repairs. 
Generally speaking, records such as these represent 
a notable accomplishment in locomotive utilization, but 
it will hardly be maintained that some penalty is not 
incurred in the way of increased maintenance costs due 
to the fact that an excessive amount of reconditioning is 
required at enginehouses which are not usually equipped 
for the most efficient handling of this work. For exam- 
ple, passenger locomotives seldom make more than 60,000 
miles and freight locomotives 40,000 miles between tire 
turnings, which means that a passenger locomotive with 
250,000 miles accumulated between shoppings has been 
in the roundhouse three or more times for turning tires, 
possible renewal of driving-box brasses and light’ repairs 
to machinery. Obviously, this practice could be con- 
tinued almost indefinitely until the expiration of the four- 
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year period, when flues must be renewed to meet the 
federal requirements. 

Most railway officers feel, however, that the locemo- 
tive-maintenance policy. referred to, when carried to 
extremes, results in excessive repair costs, since it usually 
takes longer and costs more to do heavy maintenance 
work in relatively poorly equipped enginehouses than 
it does in back shops. In certain instances where engine- 
house machine-tool equipment is extremely limited in 
power or capacity, locomotives are now sometimes held 
for a number of weeks, while driving wheels, boxes or 
rods are sent to the nearest back shop, repaired, returned 
and reapplied. The attendant delay, excessive cost of 
shipment and handling and consequent increased cost of 
locomotive maintenance per mile are apparent. Off- 
setting this increased cost is the fact that roads owning 
a limited amount of new power which satisfies particular 
operating requirements can doubtless afford to spend 
a certain amount of money in extra maintenance for the 
sake of keeping this power in service, thus avoiding the 
necessity of using locomotives of a less efficient type. 

The Railway Mechanical Engineer would welcome 
discussion of this important subject, which has such a 
vital bearing on locomotive performance, operating and 
maintenance costs. 


How About 
The Other Shop? 


There are those railroad repair shops in this country 
that seem to stand out prominently as compared with 
other shops when the general scheme of handling work, 
individual methods and practices and the spirit of the 
personnel are considered. They are usually the ones 
that are equipped with the most modern facilities in spite 
of the fact that the plant as a whole may have been in 
service for a number of years. As one goes through 
these shops, it is usually found that many ingenious 
devices, not to be found on the market, have been devel- 
oped for handling special work and that methods are 
in use on individual and group jobs that represent the 
best in modern shop practice. It will also be discovered 
that where a comparison can be made directly with meth- 
ods and practices in effect in other shops for the same 
kind of work these shops seem to be able to do the high- 
est quality of work in the least possible time, not to 
mention at the lowest cost consistent with real economy. 
What is the reason for this? 

Real progress in any field of endeavor comes as a 
result of an opportunity to profit by access to the greatest 
number of good ideas. This can be brought about only 
by the interchange of ideas either by personal observa- 
tion or constant study of the details of one’s job. One 
method promotes broad vision and, the other, in time 
tends to narrow the channels in which a foreman moves. 
It seems to have been a rather peculiar trait of the men 
in the railroad shop to limit their ideas of locomotive 
and car maintenance methods to their own shop or their 
own railroad and, as a result, there is probably no indus- 
try in which a wider variety of methods for doing the 
same kind of work will be found. By contrast, the 
rapid mechanical progress of the automotive industry 
has been due, in no small measure, to two factors: The 
changing of personnel from one plant to another as a 
result of changes in the industry and the fact that pro- 
duction and shop engineers and works managers spend 
a great deal of their time in the observation of practices 
in plants other than their own. 

Too many railroad shop supervisors seem to have an 
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idea that the best methods for doing a given job are tc 
be found in their own shops and when the opportunity 
presents itself to study the methods used in other shops 
and to exchange ideas with supervisors on other roads 
and in other industries, they do it in a more or less criti- 
cal spirit of comparison and, as a result, lose the real 
chance to learn something of value to them on their 
own job. 

The shop foreman should not be criticized too strongly 
for the fact that he doesn’t get out and see what is going 
on in other shops: Particularly in times like these he 
is obliged to stick pretty close to the home shop. Then, 
too, as much as we dislike to admit it, there are still 
mechanical officers who think that a shop foreman be- 
longs only in his own shop and on his own job. 

There are trying days ahead for the railroad shop man. 
When business picks up there will be a rush for repair 
work on cars and locomotives and, because of the fact 
that the maintenance machine has not been thrown into 
high gear for some time past, the railroads are going 
to find the costs of maintenance mounting in spite of 
their best efforts to control them. New locomotives, 
constructed of modern materials and equipped with mod- 
ern devices, are going to present a new shop problem 
with which the shop supervisor is not entirely familiar 
and he is going to be faced with the necessity of acquir- 
ing a vast amount of new information in a very short 
time. The wide-awake supervisor is the one who is 


spending a certain amount of time in familiarizing him- ~ 


self with the new things in industry and who is able to 
sell his superior officers the idea that a day or two spent 
away from his own shop, either in another railroad shop 
or in a modern industrial plant, will return big profits 
to his company when necessity requires him to take ad- 
vantage of the information that he will pick up on these 
short inspection trips to other plants. One good idea 
will usually buy another and two people profit by the 
exchange. 


Lighter Cars 
Coming 


There is little question that railway car equipment for 
both passenger and freight service has in the past been 
built heavier than absolutely necessary in the interests of 
safe and reliable train operation. It is equally true that 
this excess weight has been hauled around at an ex- 
penditure for power and increased operating cost which 
the railroads could ill afford to make. Railway car de- 
signers, generally, are studying the possibilities of new 
materials and new fabricating methods which will pro- 
duce a substantial saving in car weight without any 
sacrifice of essential strength and reliability of construc- 
tion, and the indications are that the next outstanding 
development in design and construction will be the pro- 
vision of light-weight cars which can be operated at 
higher speeds and for less cost. 

Numerous light-weight car designs, already completed 
or well under way, incorporate the use of such materials 
as strong aluminum alloys, heat-treated steel, stainless 
alloy steels, etc., which give superior physical properties 
at greatly-reduced unit weight. Welding methods, in- 
cluding electric spot-welding, have been perfected to such 
an extent that they are being extensively used and 
promise to contribute in no small way to lighter con- 
struction. The successful development of extruded 
metal shapes promises still further reductions in weight 
and savings in fabricating cost. The astonishing develop- 
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ment and improvement in the art of making steel cast- 
ings, particularly the use of thin sections which would 
have been considered impracticable only a few years ago, 
make this material a factor to be considered in design- 
ing lighter cars. 

One of the most recent comments regarding light- 
weight equipment was made at the March 20 meeting 
of the Western Railway Club when F. G. Moody, master 
car builder of the Northern Pacific, said: “Regardless of 
any other conditions, every pound of unnecessary dead 
weight should be avoided when designing and construct- 
ing new cars. In this connection, I believe that we will, 
sooner than many of us now realize, find that it will be 
economical to use a higher grade of steel for making 
many parts, such, for instance, as frame castings, truck 
bolsters, truck side frames, couplers, etc. The use of 
heat-treated steel in automotive construction seems to 
point the way, and its use would make it possible to 
greatly reduce weights and, at the same time, provide 
greater strength and insurance against failures, resulting 
in less delay to traffic on account of bad-order cars, 
together with lower cost of maintenance.” 

The advantages of light-weight equipment are many, 
and some of them cumulative. Take, for example, a 
15-car passenger train which, under given grade and 
other road conditions, might require the use of a modern 
high-speed passenger locomotive with eight coupled driv- 
ing wheels, in order to make its schedule. Assuming 
that, in an equivalent train, a saving of 20 per cent in 
car weight can be made by using modern materials and 
methods, the railroad will save not only the power form- 
erly required to haul this excess weight, but the chances 
are that the same schedule can be made, using a loco- 
motive having six coupled driving wheels, which is 
relatively more efficient and capable of higher speeds. 
Moreover, engine crews are paid in proportion to the 
weight on drivers so there would be an additional labor 
saving to be credited to the light-weight equipment. A 
still further advantage, no less important because inde- 
terminate, is the reduction in wear and tear on equip- 
ment, roadway and structures, due to the use of lighter 
cars. 

In view of the facts stated, it is apparent that railway 
mechanical officers who are aggressive and on the alert 
to interpret and capitalize on new trends will, in the 
coming months, probably find their attention increasingly 
directed to the possibilities of light-weight materials and 
fabricating methods used in railway car construction. 


NEW BOOKS 


THE STANDARDS YEARBOOK, 1933.—Compiled by the 
Bureau of Standards, United States Department of 
Commerce, Washington, D. C. 250. pages, 6 in, by 
9 in. Bound in blue buckram. Price, $1. 

The 1933 edition is the seventh of this standardization 
annual. It contains information on the present status 
and trend of standardization in all fields of industry, 
commerce, science, government, etc. In it are outlined 
the activities and accomplishments not only of the 
bureaus and agencies of the federal government, but also 
those of states and counties. It contains a resumé of the 
standardization work of scientific and technical societies 
and trade associations. A brief account of international 
co-operation in standardization is followed by a summary 
of the activities of the national standards associations of 
the various countries. 
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No More 
Trouble 


To THE EDITOR: 


In reply to “Foreman” in the January issue about 
cotter keys. The use of Cooke pins and cotters where 
pins are used would put an end to all cotter-key troubles. 

- A READER. 


Another Comment on 
Drait and Evaporation 


To THE EDITOR: 


I have read with interest the article entitled “Relation 
Between Draft and Evaporation” in the February 
Railway Mechanical Engineer, and believe the author, 
Mr. Schellens, has touched on a subject of more im- 
portance than most railway mechanical men realize. He 
mentions the following expedients for increasing draft 
efficiency: Improvement in nozzle and stack design; 
reduction in baffling restrictions in the front end ; increase 
in grate openings. 

There has been excellent work done already in de- 
termining the relative draft efficiency of various types 
of exhaust nozzles and tips, and demonstrating the 
greater efficiency of nozzles of such design as to increase 
materially the entraining area of the exhaust jet and at 
the same time maintain sufficient jet velocity with a de- 
crease in back pressure. There has been, and is now, 
in progress more or less work of an experimental nature 
with front-end arrangements of less restrictive design 
than the standard Master Mechanic’s front end, with 
larger stacks, and with grates with restricted air open- 
ings. However, it is apparent that comparatively few 
railroads are taking full advantage of the results of these 
experiments and experience, and it would be well if 
investigations could be continued and the combined re- 
sults kept before us in a way to enable locomotives to 
be changed so as to profit by the advantages to be gained. 

Mr. Schellens states (truly) that the mere attainment 
of higher draft efficiency does not fulfill the objective 
of greater overall efficiency unless it is accompanied by 
a corresponding reduction in back pressure through an 
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- even with the increased power. 


increase in tip area. However, we are aiming at two 
objectives—increased capacity (horsepower) and greater 
efficiency, but, in attaining any marked capacity increase, 
it may be necessary to sacrifice some efficiency. Changes 
suggested by Mr. Schellens, and which will be discussed 
briefly later, will affect steam economy by increased 
superheat temperature and by lower back pressure, but 
if the increase in horsepower be considerable, there will 
be a reduction in steam economy, due to working the 
engine at a longer cut-off and a reduction in boiler 
efficiency, due to an increased rate of coal burned per 
square foot of grate area—and these may more than 
offset the gain in steam economy. However, although 
the net result of a decided capacity increase may be a 
small reduction in overall efficiency, there will be a de- 
crease in total transportation costs by reason of increased 
train tonnage or “ton-miles per train-mile”, | 

Mr. Schellens says that, with certain types of front- 
end arrangement, a locomotive will steam well with a 
heavy train, but falls down for steam on a light train. 
We must, of course, have a front end that will take care 
of all conditions of service, although it may be well to 
sacrifice somewhat with poor steaming on the occasional 
light train for the greater efficiency on the heavier trains. 
This must be worked out to the best overall advantage 
on each engine operating district. 

The elimination of restrictive influences in the front 
end is well covered, although more might be said con- 
cerning the stack itself. Most smoke stacks on locomo- 
tives are too small and exert a choking effect on the 
discharge of the gases of combustion. It has been found 
that the efficient cleaning of the smoke box of cinders 
can be accomplished by a front-end design with much 
less impedance to the flow of gases than is imposed by 
the commonly used standard designs. 

Now, the increased draft by virtue of the improved 
front-end design is finally felt in an increase over the 
fire bed, where it may draw more air through the grates 
and fire bed than is necessary for proper combustion 
This excess air repre- 
sents a waste in that it is taken in at atmospheric tem- 
perature and finally discharged at the temperature of the 
front-end gases, perhaps 575 deg. F., without doing 
useful work. There must be a certain amount of excess 
air in order to insure proper combustion under normal 
variations in fire-bed conditions; for the loss by incom- 
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aq Standard Front End 
With © Round HookTip Area 33.18 sq.in. 
19" Stack Maximum |.H.P 3650 at 40 M.PH. 
Per cent air opening grate 43% of grate area 
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Ps Modified Front End 
72 Goodfellow Tip Area 41.05 sq.in. 23" Stack 
Maximum 1.H.P. 4235 at 52M.P.H. 
Air opening through grate 14.9% of grate area 


Front ends for 4-8-4 type locomotives—27-in. by 32-in. cylinders, 245-lb. boiler pressure 
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Kiesel Front End fe. 
Kiese! Exhaust Tip Dia.J6" Area 53.1 sq.in. 
255" Stack Maximum 1.H.R 4930 at 58 M.P.H. 
Air opening through grate 14.9%. of grate area 








plete combustion, if there is not enough air, is much 
greater than that due to moderate amounts of excess air. 
To control the excess air where increased draft has been 
made possible, grates designed with res.ricted air open- 
ing are used. However, in deciding on the relation of 
grate air opening to total grate area, front-end gases 
must be analyzed under varying loads to insure that 
there is actually an excess of air. This is very impor- 
tant, for if a restricted grate is adopted without regard 
to the combined effect of increased draft and resistance 
to air flow through the grates and a fire bed of normal 
thickness, a smoky and inefficient boiler will be the result. 

The writer has recently had occasion to make observa- 
tions on several different designs of front ends that bear 
out the foregoing, and the results are presented briefly 
as follows: 

Diagrams are shown covering these three front-end 
arrangements. Indicator cards were taken as well as 
draft readings, temperature of superheat and flue-gas 
analyses. 

In the first case the standard front end was used, the 
tip being the plain round tip of the hook type. The 
stack was 19 in. in diameter, and the grates used were 
the Hulson Tuyere type with an air opening equal to 43 
per cent of the total gra‘e area. With this arrangement 
the maximum indicated horsepower was 3,650, and was 
obtained at a speed of 40 m.p.h. Maximum temperature 
of superheat was 670 deg. F. The analyses of front-end 
gas showed excess air not exceeding 15 per cent and 
decreasing to practically zero at times when the fire bed 
was a little heavy. 

The second diagram shows a modified front end where 
the deflector plate has been moved to the back of the 
exhaust stand and where part of the solid plate has been 
replaced with netting. The exhaust tip was a 7%%-in. 
Goodfellow type, the stack was 23 in. in diameter and 
the Hulson Tuyere-type grates, with total air opening 
14.9 per cent of the grate area, were used. The maxi- 
mum indicated horsepower observed was 4,235 and was 
obtained at a speed of 52 m.p.h. The maximum tem- 
perature of superheat was 691 deg. This front-end 
arrangement produced a considerably stronger draft, 
but reducing the air opening through the grates kept 
the excess air down to between 15 and 20 per cent. The 
excess air percentage would decrease with increased 
thickness of the fire bed, but this seldom happened as a 
good level fire of light thickness was possible at all times. 

The third arrangement shows the Kiesel type of front 
end, which is entirely different from the other types. 
The exhaust nozzle has a star-shaped opening with six 
ports, having an area of 53.1 sq. in. and a maximum 
diameter of 16 in. A 25%-in. diameter stack was used. 
This engine obtained a maximum horsepower of 4,930 
at 58 m.p.h. The grates were the same as used on the 
engine with the Goodfellow tip, these being the Hulson 
Tuyere type with 14.9 per cent air opening. The maxi- 
mum temperature of superheat was 720 deg. The re- 
sults as regards excess air were about the same as on 
the modified front-end engine, the percentage usually 
running between 15 and 20 when the engine was being 
worked hard. This front-end arrangement is the same 
as used on the Timken locomotive, and that engine 
showed unusually high horsepower at the higher speeds. 
In this case, the locomotive with the Kiesel front end 
showed approximately 30 per cent more power than the 
engine with the standard front-end arrangement. 

A record of the ton-miles per train-hour showed the 
locomotive with the modified front end and Goodfellow 
tip to handle about 30 per cent more than the standard 
locomotive, and the locomotive with the Kiesel front end 
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about 42 per cent more. The latter burned an excellent 
fire at all times, and there was no trouble with the front 
end filling up with cinders. 

These increases in locomotive horsepower by depar- 
ture from the standard front-end arrangement are wel! 
worth while, as they. make it possible to handle a some- 
what heavier train on the same schedule, or make up 
time with the same train on any schedule. 

W. A. PowNaL_t, 
Mechanical Engineer, Wabash. 


Caleulating the Power 
Of Hand Brakes 


To Tue Epirtor: 


On page 95 of the March Railway Mechanical Engi- 
neer “Car Repairer” states: “Calculating the power of 
hand brakes seems to be 50 per cent in error.” In sup- 
port of his contention he refers to A.R.A. Circular No. 
D.V. 255. 

Section E, page 93, of the A.R.A. Manual of Standard 
and Recommended Practice clearly states that the total 
force on the wheel is 125 lb., which I take includes the 
total push and pull exerted by the operator of the wheel. 
Theoretically, this is a push on one side of the wheel of 
62.5 lb. and a pull on the other side of a like amount. 
but that these amounts may be added and calculated as 
though this pressure was concentrated on one point of 
the wheel rim. 

Using dimension L as a full diameter is a violation 
of ordinary lever calculations. 

It seems to me that a pressure of 250 lb. is more than 
the minimum that the average man can exert on the 
brake wheel. I believe it to be greater than the maxi- 
mum the average man can. exert, without a club. There- 
fore, the assumption that “in operating the brake wheel 
with both hands a man can exert a force of 125 Ib. on 
each side of the wheel” is not justified. 

Regardless of Circular No. D.V. 255, I want to 
inform “Car Repairer” that prior to the time I submitted 
my article it was checked very carefully by the air brake 
instructor of the Union Pacific. No errors were found. 
The article was found to be correct and practical. Since 
the article appeared I have received comments from 
other sources in which no exceptions were taken. Further, 
in going back over the problem, all statements made are 
easily provable by referring to Air Brake Association 
Publication No. 7, “Principles and Design of Founda- 
tion Brake Rigging.” 

T. B. AvpripcE, Jr. 


CuHampion Katy Fuet Saver.—An all-time record for fuel 
economy on the Missouri-Kansas-Texas was established by Lo- 
comotive Engineer C. P. Curtis, when he made engine No. 401 
get along on only 650 gal. of oil in pulling train No. 6, with 
11 cars, from Parsons, Kan., to Franklin, Mo., a distance of 
198 miles, on November 8. During the preceding month, he had 
made three other runs notable for low fuel consumption, each 
with a different fireman and each between Parsons and Boon- 
ville, 195 miles. On one run with 7 cars, only 580 gal. of oil 
were used for the 1,365 car-miles, or an average of 0.42 gal. ot 
oil per car-mile. A few days later, pulling 9 cars, Mr. Curtis 
made the same trip on 665 gal. of oil, or 0.37 gal. for each of the 
1,755 car-miles. Five days later, with a 7-car train, a record 0 
0.34 gal. per car-mile was set. The record made on November 8 
represented fuel consumption of less than 0.30 gal. of oil per 
car-mile. Of course, he may have had the wind behind him that 
day, but we imagine that skill had considerable to do with the 
establishment of Mr. Curtis’ records. 
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Bb. & O. Rebuilds 
Surplus Box Cars 


ANY car-department officers are firm believers in 
a the idea that while there is a surplus of freight 
cars those cars which are in need of rebuilding should 
be put through the shops and made available for instant 
use when demands are made on the railroads for addi- 
tional freight-car equipment to handle increased business. 

The Baltimore & Ohio is taking advantage of the 
present car surplus and has put its car shops to work 
at many points and is rebuilding and storing about 100 
steel-underframe box cars each 30-hour week. 

At the DuBois, Pa., car shops of the B. & O. two 
units of 50 men each are rebuilding an average of 20 
box cars a week. The cars are of 100,000-lb. capacity 
and of steel underframe construction, and were formerly 
Buffalo, Rochester & Pittsburgh equipment. However, 
when this railroad was acquired by the B. & O. the equip- 
ment was relettered to indicate present ownership. 


The Spot System 


The work is handled by the “straight-line” or ‘spot- 
system method which is used at all B. & O. shops. The 
spot system provides for a unit of 50 men, including two 
supervisors, who are assigned to work on designated 
tracks, either inside or outside of buildings, and the men 
segregated into various groups and assigned at some one 
particular spot where they perform all of their work. 
The car is moved at the end of the shift and another car 
is placed in the same spot where similar repairs are made 
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An interior view of the erecting shop showing cars on spots C, D and E—Permanent scaffolds are provided, 
making it unnecessary to use ladders or temporary benches at any time 
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by the same men. These men naturally become quite 
efficient at the particular operation that they are assigned 
to perform each day and soon realize that it is imperative 
that the work of their particular spot must be completed 
by quitting time in order that the entire shop can move 
on schedule. Where it is found that the amount of work 
which is to be done at any one spot is too much for the 
men assigned, due principally to a variation in the car 
construction, the foreman is required to strengthen this 
spot by the addition of other workmen taken from a spot 
having just a reverse of the above conditions. 


Rebuilding Operations 


With the exception of the stripping operation, known 
as spot A, and the underframe and truck-repair location, 
known as spot B, the box-car rebuilding at DuBois is 
performed in a covered car shop, making it possible for 
the men to work regularly during inclement weather. 
At spot A all parts of the car that require repairs or 
renewal are removed, including the roofs, siding, lining, 
posts, braces, flooring, etc. As the defective parts are 
removed by the stripping gang, they are promptly dis- 
posed of in either scrap cars or portable trucks, thereby 
eliminating the necessity of rehandling. At spot B 
the car is jacked up and placed on trestles, the trucks 
run out and all underframe and truck repairs completed 
before car is replaced on its trucks. The car is then 
moved to spot C where all framing, flooring and the 
inside lining are applied. This also includes the applica- 
tion of the ridge pole and roof carlines and the squaring- 
up of the car. At spot D the siding, roofing, side and 
end fascia, running boards and doors are applied and the 








car given the first coat of paint after the quitting time 
of the first shift. (Note: A painter is worked on the 


second shift to eliminate interference with the repairmen. ) 
Upon arrival of the car at spot E the safety-appliance 





Spot A, stripping spot—All defective parts that are to 
be renewed or repaired are removed from the car at this 
location 


work is done, hand and air brakes are thoroughly con- 
ditioned and the car is given the second coat of paint 
after the quitting time of the first shift. At spot F the 





The doors for all box cars are built on a bench by two 

workmen assigned from the units—The necessary material 

and tools are provided, making it unnecessary for them 
to leave their benches at any time 


car is stenciled and a final inspection is made by each 
foreman to insure that all repairs have been properly 
made and that the car is suitable for loading the highest 
class commodity for cars of that class. 


Doors and Running Boards 


‘Two men are assigned at a bench inside of the shop 
and either repair or build up all of the box-car doors that 
are required. They understand each day’s requirements 
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and must have doors ready for the particular class of 
car that is to be turned out of the shop on that day. 
These men become quite efficient at their task and have 
no difficulty in keeping their allotment of the work 
up-to-date as all of the necessary tools which are re- 
quired are available at their spot and material is delivered 
to them, making it unnecessary for them to wander 
around the shop in order to secure the material needed 
for the job. 

A similar arrangement is-in effect at the running-board 
bench where two men also are stationed. All usable 
parts stripped from the cars at spot A are delivered to 
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After cars are stripped they are placed on Spot B and 

placed on trestles and the trucks removed—At this spot 

trucks, underframes, draft gears and attachments are re- 

paired—This is the only spot where cars are jacked off 
their trucks 


this bench and new boards, saddles, brackets, etc., are 
furnished by the material men who make use of portable 
wagons. 

The workmen at the running-board and door benches 
are included in the regular assigned force of 50 men 
allotted to each unit and they are segregated from the 
balance of the workmen for the reason that they can 
work more efficiently at a bench where the proper facili- 
ties have been provided than they could at the car in the 
shop. 


Other Departments 
Adjacent to the spots C, D, E and F in the car-shop 
building a saw mill is provided where all lumber is cut 
for use, as side and end plates, ridge poles, carlines, posts 
and braces, siding, lining, flooring, etc. The men assigned 
to work in the mill are not a part of the regular unit 
force of 50 men and their time is charged against a ma- 
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terial account, for the reason that the specifications for 
lumber call for it to be delivered to the car shop in 
fabricated form. 

The DuBois car shop consists of an erecting shop 
where the rebuilding of the cars is handled, and in which 
is also located the lumber mill. Also, there is a modern 
wheel shop where wheels are mounted and turned and 
where axles are built up and journals trued. The 
wheel shop at DuBois furnished all of the wheels used 
on the Buffalo-Rochester district of the B. & O., which 


With the exception of the stripping and underframe spots, 

all of the box-car rebuilding is done inside of an erecting 

shop, making it possible for the men to work during 
inclement weather 


includes the Buffalo, Rochester and East Salamanca 
terminals. An up-to-date air-brake shop is maintained 


where all triple valves are cleaned and repaired for the 
same territory. 





Locking Key for 
Brake Shoes 


HE cost of brake-beam repairs is being given care- 
ful consideration these days by all railroad men re- 
sponsible for a reduction of maintenance figures. Brake 
beams are being removed from freight cars daily for re- 
conditioning. An important cause for removal of brake 
beams is the worn condition of the brake head. 
Brake shoes are continually wearing away the brake 
heads at the upper toes and the center pocket. This wear 


The spring tempered key locks the shoe tightly to the head 


is taking place all the time while the car is in motion, 
unless the shoe is keyed absolutely tight to the head. 
By using a tempered spring-steel key, such as the new 
brake shoe Lockey recently introduced by the American 
Brake Shoe & Foundry Company, New York, the shoe 
is said to be permanently keyed so tight to the head that 
there can be no motion between the two and, conse- 
quently, no wearing away of the head or the key. 


A modern lumber mill is provided in the same erecting-shop building adjacent to the car spots, and lumber is de- 
livered directly from the mill to the car as required 
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A series of notches at the tip end of the Lockey engage 
with the back wall of the brake head, locking it in 
position. When used with new heads the extreme notch 
acts as the lock and the additional notches are effective 
with heads worn to various degrees. The Lockey may 
be quickly removed with a few taps of a hammer on 
the tip of the key. However, when in position the 
notches tend to hold the key tightly in the head so that 
when the cars are turned over in car dumpers the keys 
cannot fall out. 


Crane for the 
Truck-Shop 


HE passenger-car-truck shop of the Chicago, Bur- 

lington & Quincy at Aurora, IIl., is equipped with 
a roller-bearing electric crane which was installed early 
in 1932. This crane is of 10-ton capacity with a lift of 
16 ft., span of 84 ft. 8 in., and runway of 122 ft. Power 
equipment consists of three a.c., 440-volt, 3-phase motors, 
operating the bridge, trolley and hoist mechanisms. The 
floor space occupied by truck-repair stations utilizes 7,150 
sq. ft. of total area served by the crane. The remaining 
space contains various machinery, wheel and journal 
lathes, a spring clamping press, journal packing and other 
storage-rack facilities. 

While the installation of the crane has effected in- 
creased production in the shop over former hoisting 
methods, the saving in labor cost of every operation in- 
volved in overhauling trucks, ranging from small four- 
wheel wood-frame trucks, to modern six-whee] all-steel 
types, has been greatly increased by equipping the crane 


with a floor control feature, developed locally, and en- 


abling complete and accurate operation of the entire crane 
by truck repairmen. 

This control consists of four separate push-button sta- 
tions, vertically arranged and suspended from the crane 
hoist by a flexible conduit within 3 ft. of the trolley 
hook. Three stations operate magnetic contactors on 


General view of Aurora passenger truck 
operated 


the rear bridge platform for movement of the hoist, the 
bridge and the trolley. The fourth station is a safety 
feature controlling the main contactor located in ad- 
vance of all crane wiring and affording the operator 
absolute starting and stopping facilities. 

The advantages realized from this control are two- 


Close-up view of four-station floor control for 10-ton 
traveling crane 


fold. From an economic s‘andpoint, shop overhead ex- 
penses are reduced by eliminating an assigned operator 
ordinarily required for a crane of this size and type, 
while location of the control in close proximity to the 
hook at all times, enables one truckman to transport 


uipped with 10-ton, 122-ft.-span traveling 
oor control 
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trucks to and from the shop entrance to the various re- 
pair stations and perform all necessary operations inci- 
dental to stripping the trucks, such as the removal of 
wheels, journal boxes, equalizers, pedestals and placing 
trucks on trestles for overhauling. 

Further disposition of such parts to various facilities 
in the truck shop or to lift trucks for delivery to the 
machine or blacksmith shops for necessary conditioning 
is performed, in addition to other duties by a shop 
laborer. 

During the process of overhauling trucks, although 
men are assigned in pairs, the assembly and application of 
numerous parts is carried out by one repairman, per- 
mitting the second man to apply minor parts and perform 
other operations not requiring the use of a crane. 


Paint Spray Hoods 
At Burnside Shop 
iY ITH the installation of a double-unit automatic 


V spray painting system at its Burnside (Chicago) 
shop, the Illinois Central has acquired complete modern 
facilities at this point to permit capitalizing the many 
advantages of spray painting passenger equipment with- 
out attendant health or fire hazards. 

Two tracks in the original paint shop are given over to 
this installation, being served by two pressure containers, 
each equipped with an extension spray nozzle. Paint 
materials are forced from the containers to the nozzles 
under pressures of 15 to 20 lb., and are atomized at the 
nozzles by air leads carrying a pressure of approximately 
70 Ib. 

Paint spray fumes are carried away by forced air 
currents provided by motor-driven fans in the exhaust- 
ing system, which consists of two canopy-type exhaust 
hoods with necessary stacks and auxiliary equipment 
furnished by the DeVilbiss Company, Toledo, Ohio. 
One of the improvements recently made in this ventilat- 
ing equipment as installed at the Burnside shop includes 
the provision of dampers which close automatically when 
the motors and fans are not in operation and thus prevent 


the loss of warm air from the shop through the exhaust 
stacks when spray painting operations are not being 
carried on. This is a particularly important factor dur- 
ing winter months when it is not always easy to maintain 
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The interior construction and lighting arrangement used 
with the canopy-type exhaust hood 


temperatures necessary for the best results in the drying 
of paint. 

The canopy-type exhaust hoods installed at Burnside 
shop are 90 ft. long and provided with five exhaust stacks 
per canopy, each equipped with a fan and an automatic 
regulating damper. Air ducts in the floor provide a 
steady upward current of air at the side of the car and 
this, augmented by the lift provided by fans in the ex- 


Two DeVilbiss 90-ft. canopy-type exhaust hoods installed at the Burnside (Chicago) shop of the Illinois Central 
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hausting stacks, pulls the vapors away from the operator. 
Sectional control switches make it possible to restrict 
operation of the exhausting equipment to the area under 
process. 

Five 5-hp. and one 714-hp. motors are used in driving 
the exhausting equipment, the total assembly requiring 
12 motors. The two canopies will accommodate one 70-ft. 
coach and two of the I. C. electric suburban cars at a 
time. Actual time studies made in connection with the 
painting of a 70-ft. passenger coach, interior and exterior, 
showed a saving of 174% hr. per car in favor of the 
spray method as compared with the hand method, or a 
saving of approximately $125 per car. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechanical 
Division is called upon to render decisions on a large 
number of questions and controversies which are sub- 
mitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors\ ‘and others, the Railway Mechanical Engi- 
neer} will] print abstracts of decisions as rendered.) 


Fire Damage to Batteries 
Of Baggage Car 


M. P. baggage car No. 4124 assigned to through line 
service between Chicago and San Francisco left Chicago 
on March 21; 1931, on the A. T. & S. F. It was de- 
livered to the Missouri Pacific at Kansas City, Mo., 
March 21, to the D. & R. G. W. at Pueblo, March 22 
and to the Western Pacific at Salt Lake City, March 23. 
Shortly after the arrival of the car at Oakland, Cal., on 
March 24 it was discovered that smoke was issuing from 
the battery compartments and when a W. P. mechanic 
opened the compartment doors fire broke out and com- 
pletely destroyed the entire set of batteries. The W. P. 
returned the car bad order to the M. P. at Pueblo and 
refused to furnish defect card for the damage, contend- 
ing that the damage was due to the lack of proper at- 
tention and poor maintenance. The M. P. contended 
that the damage was due to fire and that such fire dam- 
age was a handling-line responsibility. The M. P. fur- 
ther contended that the car moved over the roads men- 
tioned prior to its delivery to the Western Pacific 
without any record of trouble and that the W. P. ac- 
cepted it at Salt Lake City in OK condition and handled 
it a distance of approximately 900 miles before the 
batteries gave any indication of trouble. The Western 
Pacific maintained that it had had no opportunity to 
inspect or service these batteries prior to arrival at 
Oakland because of lack of time at Salt Lake City. 

The Arbitration Committee rendered a decision to the 
effect that “The evidence indicates that damage to the 
batteries was the direct result of overheating prior to 
the fire. Therefore, responsibility for their replacement 
rests with the car owner. Other parts damaged as a 
result of the fire would be handling-line responsibility” 
—Case No. 1704, Missouri Pacific vs. Western Pacific. 


Responsibility for Car Derailed 
At Interchange Point 


GRCX car No. 1585, containing gasoline en route 
from West Port Authur, Tex., to Searcy, Ark., was 
delivered by the St. Louis Southwestern to the Missouri 
& North Arkansas at Fargo, Ark., April 2, 1932, being 
placed on the regular assigned and agreed to interchange 
track at 2 p.m., accompanied by all proper data for 
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forwarding and to insure delivery. The railway agent, 
who acts jointly for both lines, upon receipt of waybill, 
recorded it on the Junction Passing Report, but not on 
the Daily Interchange Report of cars delivered, and de- 
livered the waybill to the M. & N. A. conductor in charge 
of northbound train 204 at 2:10 pm. While the M. 
& N. A. train crew was switching out this car and five 
other northbound loaded cars, the arch bar on the car 
in question failed, derailing the car at 2:30 p.m. and 
resulting in damage to truck arch bars, tie plates, one 
brake beam and hanger, one broken wheel flange and 
one bent spring plank. The St. L. S. W. took the posi- 
tion that the car was under the jurisdiction of the M. 
& N. A. and that the responsibility for the damage rested 
with the M.& N. A. The M. & N. A., on the other 
hand, contended that the car was not interchanged to 
them on the Daily Interchange Report and could not be 
considered as being under their jurisdiction and, as 
a result of this contention, declined to furnish a defect 
card to cover the damage to the card. The St. L. S. W. 
in its statement contended that the fact that the car 
was not shown on the Daily Interchange Report has no 
bearing on the responsibility and stated that it is usually 
the practice to enter cars on this form as time will permit, 
taking the information from the Junction Passing Re- 
port. It further contended that the fact that the M. & 
N. A. does not maintain an inspection force at Fargo 
and that the agent acts jointly for both companies has 
no bearing on the case; neither does the fact that in- 
spection after the derailment developed an old fracture 
in the bar have any bearing on the responsibility, this 
being determined by the actual time of the delivery of 
the cars. Further, inasmuch as the records show that 
the car was delivered to the M. & N. A. at 2 p.m. ac- 
companied by proper data for forwarding, the re- 
sponsibility rests with the M. & N. A., and the St. L. 
S. W. contended that A. R. A. Car Service Rule 6 and 
Interpretations 2 and 3 of A. R. A. Interchange Rule 2 
so placed the responsibility. The M. & N. A. in its 
statement of facts said that “This company does not feel 
that the car should be considered as delivered or accepted 
by the receiving line at least until its arrival on M. & 
N. A. rails and appearing on the regular interchange re- 
port of cars delivered. The accident occurred on St. L. 
S. W. rails and, inasmuch as the agent is jointly em- 
ployed by the two companies, we feel that the very most 
the St. L. S. W. could reasonably expect would be a 
divided responsibility.” 

In a decision, rendered November 4, 1932, the Arbi- 
tration Committee ruled that the Missouri & North Ar- 
kansas is responsible, the car being in its possession at 
time damage occurred.—Case No. 1707, St. Louis South- 
western vs. Missouri & North Arkansas. 


ANOTHER WANDERER.—The extent to which a freight car may 
wander about the country while away from its home rails ' 
illustrated by an example recently taken from the records of the 
Southern Pacific car service department. Southern Pacific box 
car 31741 left its home rails on September 10, 1928, and has been 
wandering in foreign territory ever since. Originally consigned 
to a point on the Rock Island, it then took a trip down to the 
southern states where it spent the winter, except for a trip t0 
Chicago during the Christmas holidays. Later on, it covered 
many miles over the rails of 260 roads but never had a load 
which would bring it home again. From the Gulf of Mexico to 
the Canadian border and back into the eastern states, it did 1s 
job of carrying the nation’s freight until] August 26 of last year 
when the Missouri Pacific wired to the Southern Pacific for 4 
‘return routing for the car, which was promptly furnished. 
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Multiple Bearing Crossheads 
On C. & O. 2-10-4 Locomotives’ 


T the time the preliminary design of the Chesa- 
peake & Ohio 2-10-4 type locomotives was laid 
down the use of an alligator crosshead was considered. 
As soon as the preliminary estimates on the weights of 
parts had been completed, it became evident that this 
design of crosshead would involve unusually heavy con- 
struction because of the piston thrust and that the bear- 
ing pressure would be high due to the single bearing on 
this type crosshead. These locomotives have 29-in. by 
34-in. cylinders and at 265 lb. boiler pressure have a 
piston thrust of 175,037 Ib. 

When these locomotives were proposed an investiga- 
tion of the multiple bearing crosshead already in use on 
some roads was made with the result that the design for 
the 2-10-4 locomotive was changed in order to embody 
this type of crosshead. 

The originally proposed design of alligator crosshead 
had an estimated weight of 1,240 lb. each, and the guides 
an estimated weight of 4,552 Ib. for each side set. The 
estimated bearing pressures were as high as 83 lb. per 
sq. in. The design finally adopted, as shown in the 
drawings and the illustrations accompanying this article, 
actually weighed 925 lb. for the crosshead, 2,730 Ib. 
for the guide construction, and has a bearing pressure of 
36.1 lb. per sq, in. The total actual weight saving in the 
construction adopted is 4,477 lb., of which 3,744 was 
saved in the crosshead and guide construction and 775 
lb. in the yoke construction. 


*A detailed description of these locomotives was gees A in the Rai‘way 
Mechanical Engineer for November, 1930, page 614 


To be press fiton the 105" 
dia. hub of crosshead 












































When the information for this article was secured one 
of these locomotives had opegated in heavy road service 
over 80,000 miles without the mechanism having been 
touched for any maintenance. Because of the fact that 
this construction is of the boxed-in type, the lubrication, 
which is of the forced-feed type, has been unusually 
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A special fixture to assure alinement of the rod hole with 
the guide fit 




















efficient. When originally put up, the crosshead and 
guide was fitted with 14.-in. clearance and, on the par- 
ticular locomotive involved, at 80,000 miles the clearance 
was from % in. to 3%» in. To date, none of these cross- 
heads has been reported as running hot. 


Shop Practice in Machining and Assembling 


The guides on these locomotives are of open-hearth 
carbon steel forgings, normalized before machining. 
Each guide is made in two parts and the four sides are 
planed to finishing sizes, except the top side where 6 
in. is left for finishing after assembling the two halves. 
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Side, end and sectional views of the crosshead 
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The next operation is the drilling and machining of the 
clearance hole at the front end of the guide. Then, 
with a special chuck and gages, the grooves are planed 
or milled with a special circular mill. After drilling, 


reaming and counterboring the bolt holes, the top of 
the guide is finish-planed, the ends planed for the cyl- 
inder head fit and the tongue at the: cylinder head end 
The final machining operations involve the 


slotted. 





The multiple bearing crosshead is a nickel cast steel 
casting 


slotting-out of the fingers and cutting over travel grooves 
at the front end as well as planing the inside back end 
for clearance for the side rod knuckle pin. Oil holes 
are then drilled and tapped; holes drilled and counter- 
bored for guide-yoke end bolts and then the final chip- 
ping, filing and polishing before the finished guides are 
checked for fit and clearances with a special dummy 
crosshead. 

Standard C. & O. practice requires that these guides 
must be renewed when the vertical wear at any point 


on one of the wearing surfaces is %¢ in. or when the 
thickness of either the middle or bottom tongue has 
been reduced to 34 in. A maximum of % in. vertical 
play between crosshead and guides is permitted and 
lateral play must not exceed %@ in. 


Crosshead Practice 


These multiple-bearing crossheads are manufactured 
of nickel cast steel. After the castings are checked and 
the center lines are laid out, they are set up on a planer 
and the inside and the outside surfaces and the piston 
rod boss end face is machined to within %¢ in. of the 
finished size. The crosshead is then set up on a special 
planer fixture and the surfaces A, B, C and D (shown 





Each guide is made in two pieces accurately fitted 
together 


on the crosshead drawing) are planed to finished sizes. 
Next, the grooves are cut with two parting tools in the 
rail head to % in. undersize, then with a second cut with 
two parting tools to 46 in.. undersize, and finally to 
finish size with a single tool. Groove dimensions are 
checked as follows: First, with a snap gage for tongue 
thickness ; second, with a block gage for groove width, 
F; third, with a snap gage for tongue thickness, G; 
fourth, with a block gage for groove width, H; fifth, 
with a contour gage for squareness and corner radii. 

The dovetail grooves are then cut in the crosshead 
bearing groove and the casting is transferred to a 
vertical boring mill where, in a special fixture shown in 
one of the illustrations designed to assure alinement 
of the rod hole with the guide fit, the piston rod is bored 
and reamed and the boss turned and faced. 

Successive machining operations before the crosshead 
is finally tinned are as follows: Bore and ream wrist 
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Detail drawing of the guides 
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pin hole; turn boss for union link and rough bore for 
threads; bore and face inside for main rod washers; 
drill for keyway; slot keyway for piston rod; slot key- 
way for wrist pin; hand ream piston rod hole; hand 
ream wrist pin hole; key up piston rod, and thread wrist 
pin hole in lathe on special mandrel. 


Applying the Tin 


Because of the fact that the application of the tinned 
surfaces play such an important part in the performance 
of the crosshead in road service, the method of handling 
this operation is given here in some detail. 

The equipment for performing the tinning operation 
consists of a brick furnace equipped with oil or gas 
burners; a sheet iron tank containing a bath of molten 
tin which is of sufficient size so that the bearing surfaces 
of two crossheads may be completely immersed at one 











Details of the mold for 
tinning the crossheads 





























time ; two sheet iron tanks each a little larger than the 
whole crosshead, one containing a bath of muriatic acid 
cut with zinc, and the other containing a mixture of 
palm oil and glycerine in the proportions of 5 gal. of 
palm oil and 5 Ib. of glycerine. The final piece of equip- 
ment needed is a two-piece mold of cast iron which is 
clamped about the parts on which the tin is to be poured. 
The joints of this mold are kept separated by a strip of 
ashestos about % in. thick. 


Procedure 


First, the surfaces to be tinned are thoroughly cleaned 
with new muriatic acid, using rag swabs on a bent wire. 
second, the crosshead is immersed for a few minutes 
in the tank of cut acid. Third, the tank of palm oil.and 
glycerine is warmed by setting on the edge of the furnace 
and the crosshead is immersed in it. Fourth, the dross 
is skimmed off the top of the molten tin and the cross- 
head bearing surfaces are immersed in the bath, the 
temperature of which must be kept at from 500 to 600 
deg. F. The test for the proper time of removal of the 
crosshead from the molten bath is to place a small piece 
of tin about the size of a walnut on that part of the 
crosshead not in the bath and, provided it melts; it is 
time to take the part out of the bath. 

_ After removing from the bath, all of the tinned sur- 
laces are rubbed with a clean piece of wood and the 
crosshead is set up on the piston-rod end on a sheet of 
asbestos about 4% in. thick. Molds (shown in another 
illustration) which have been previously warmed are 
clamped about the crosshead and, by means of hand 
ladles (two men and two ladles), the molten pure tin is 
poured into the mold. As the material shrinks, tin is 
added to the top of the casting, care being taken to keep 
the slag skimmed off. About ten minutes after pouring 
the molds may be taken off. 

The final finishing operation for the crosshead is to 
mount it in a mandrel fitted into the piston-rod hole and 
clamped in V-blocks on a planer or horizontal milling 
machine to machine out the bearing grooves with special 
tools or milling cutters which finish both grooves to the 
correct width and depth simultaneously. Gages, similar 
to those previously mentioned, are used for checking the 
final finished dimensions of the grooves. 
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An Aeid Swab 
That Is Safe 


HE usual handy cleaning and rust removing acids 

are often applied with crude and unsatisfactory 
swabbing devices which are unhandy and frequently not 
a complete protection for the fingers. The accompanying 
illustration shows a simple and practical device made of 
materials which can be readily procured. Take a piece of 











This wire swab protects the hands from acid 


common No. 8 or 9 gage soft wire, about 16 or 18 in. 
long. In the center of it, around the wire, tightly roll 
and wind a 12-in. strip of old burlap, about 2 in. wide. 
Bend and twist the wire, as shown, pressing it firmly 
down on the cloth roll. This affords a neat, safe handle 
and holds the swab tightly. It is easy to dip it in water, 
and to release and renew the swab if necessary. 


Selective Speed Bex for 
Landis Threading Machines 


HE Landis Machine Company, Inc., Waynesboro, 
Pa., has developed a selective speed gear box for 
use on its motor-driven 2-in. pipe threading and cutting 
machine, 2-in. pipe and nipple threading machine, and 
the 2-in. and 2%4-in. bolt threading machines. The new 
gear box as applied to the 2-in. pipe threading and cut- 
ting machine is shown in the accompanying illustration. 
This gear box has eight speeds. Because of the wide 
speed range thus obtained, the operating efficiency of 
the machine is considerably increased by making possible 
the selection of a threading speed suited to the diameter 
of the work and the machineability of the material to 
be threaded. In this way not only is production, but also 
chaser life prolonged between grinds. 

The speed changes are effected through self-locking 
levers which are conveniently located and easily operated. 
The lever positions for the various speeds are indicated 
by a speed plate attached to the gear-box cover. 

This unit is self-contained and is completely enclosed. 
There are no unguarded moving parts nor are there any 
openings to the interior of the gear box, All gears are 
cut from chrome-nickel steel and are hardened and 
burnished. The gear shafting, which is made of heat 
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treated alloy steel, is mounted on anti-friction bearings. 
Both gears and bearings are lubricated automatically by 
a splash system from an oil reservoir formed in the lower 
portion of the gear case. 

Since this unit is self-contained, it is readily applicable 
to Landis machines of the sizes and types enumerated 





Eight-speed selective gear box applied to Landis 2-in. 
pipe threading and cutting machine 


above and now in service. The selective speed gear box 
can be bolted to the head stock in the same position as 
the tumbler gear box or the speed reducing plate used 
as standard equipment on the constant-speed and variable- 
speed motor-driven machines, respectively. The new 
gear box is recommended in conjunction with either a.c. 
or d.c. constant-speed motors and for an approximate 
speed of 1,200 r.p.m. 


Holding Work Square 
In Shaper Chucks 


VERYONE who ever ran a shaper has experienced 

difficulty in keeping work clamped in the shaper 
jaws down flat on the bottom of the chuck, so that the 
surface planed will be parallel to the opposite surface 
and square with the sides. In making parts that must 
be a close fit, like keys, it is almost impossible to plane 
them without a few thousandths’ taper if they are simply 
gripped in the jaws of the shaper chuck, even though 
they are placed on parallel strips. When the jaws are 
tightened, the piece will spring up a little on one end or 
side, and it will be found difficult to pound it down 
square and keep it there under the strain of the cut. 
This is especially true if the shaper jaws are worn even 
slightly out of square. 

By the use of the two strips illustrated, called “pinch- 
downs,” it will be found easy to hold small parts square 
while planing them. It will be noted that the action of 
these strips is somewhat similar to the familiar planer 
spikes in pressing the work down against the platen, but 
the edge that bears against the work is blunt and does 
not scar the work. The edge 4 is planed at slightly 
less than a right angle with surface B so that it will 
bear fairly against the chuck jaws when in the angular 
position shown in the sketch. These strips are not 
adapted to heavy cuts and coarse feeds, but are a great 
help in finishing a true surface after the part has been 
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roughed out. They are a time-saver as they eliminate 
hammering on the work to get it square, and repeated 
calipering to test the work for taper. They should be 
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Method of using “pinch-downs” to hold work in a 
shaper chuck 


made about as long as the chuck jaws or as long as the 
longest work handled in this manner. The strips will 
adjust themselves if laid alongside the work and the jaws 
tightened. 


Alloy 548 Developed 
By Carboloy 


NEW alloy, known as Alloy 548, with a field of 

application between high-speed steels and cemented 
carbides, was announced at a recent meeting of the 
American Society for Steel Treating by Dr. Zay Jeff- 
ries, president of the Carboloy Company, Inc., Detroit, 
Mich. The Carboloy Company states that the announce- 
ment was intended as a general statement of the present 
status of development and application from the stand- 
point of metallurgical interests, rather than as a formal 
commercial release. 

Laboratory tests and preliminary tests in production 
indicate that this alloy will cut only those materials 
which high-speed steel ordinarily cuts, but that it pro- 
duces a higher order of results on the easier jobs, such 
as soft steel and cast iron, and a satisfactory improve- 
ment in results on the harder steels. 

The composition of Alloy 548 is principally a combi- 
nation of iron, tungsten and cobalt. However, among 
the characteristics which differ from other alloys having 
these basic metals is the fact that Alloy 548 functions 
best when carbon free, or with very little carbon. Simi- 
lar to high-speed steels, it can be melted, cast, forged, 
or rolled, then machined and heat treated for use. Its 
moderate price range permits it to be made into solid 
tools or cutters, although inserts may prove economical 
on many applications. 

Although the alloy gives every indication of being 
satisfactory in the above defined field, the manufacturer 
plans to follow a reasonably conservative policy im 
releasing the material by selecting representative appli- 
cations in various industries and closely following those 
applications during the initial period of commercial 
development. 


An Opp Occupation is the life-work of B. C. Banks of 
Kansas. Mr. Banks is the official muskrat trapper on Lake 
Barton for the Missouri Pacific. It seems that the muskrats 
burrow into and weaken the dams, which is a matter of real 
concern to the railroad. Banks has recently been getting from 
four to seven muskrats daily. 
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Gasket 
Cutting Machine 


N efficient machine for cutting gaskets, made of 
composition or rubber and used for many purposes 
in repairing locomotives and appurtenances, has been de- 
signed and built at the Battle Creek (Mich.) shops of 
the Grand Trunk Western, as shown in the illustrations. 
These gaskets are used to make tight joints in assembling 
power reverse gears, locomotive exhaust bases, feedwater 
pumps and many other parts. , 
Referring to the illustrations, the construction of this 
machine will be evident. - It comprises essentially a table 
and lower motor-support shelf, joined by welding and 
bracing to four legs of angle section. The table top is 
24 in. long by 16 in. wide and carries the cutting machine 
proper, also made by welding structural steel shaped to 
form a unit bolted to the table top. A throat opening of 
24 in. permits holes to be cut in gasket material of any 
size ordinarily encountered in locomotive maintenance 
work. The cutter itself comprises a 1% in. diameter 
wheel provided with a knife edge which extends into a 








Efficient gasket-cutting machine developed at the Grand 
Trunk Western shops, Battle Creek, Mich. 


small groove in the knurled bottom roll which supports 
the gasket material as it is being fed through the machine. 
The cutter is mounted on the end of a horizontal rod, 
driven through a friction disc and roller device to give 
variable speeds as needed. This steel disc is 10% in. 
in diameter by 5 in. thick, the roller being made of fibre 
2 in. in diameter, held in contact with the disc by means 
of the levers and foot treadle arrangement illustrated. 
peed control is provided by means of the small hand 
wheel which adjusts the roller toward the center of the 
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steel disc to give faster speeds of the cutter, or away from 
the center to decrease the speed. 
Drive to the friction device is provided by means of 


small, round belts and pulleys arranged to step down the 
motor speed. The electric motor, of 1/10 hp., is mounted 





The actual operation of cutting a gasket 


on a hinge in such a way that the weight of the motor 
keeps the tension constant on the main driving belt. An 
idler pulley with hand adjustment is provided to take up 
the slack on the vertical belt. Power feed of the packing 





Typical examples of gaskets quickly and accurately cut 
out of composition packing, using the new cutting machine 


is provided by a knurled collar on the cutter and this per- 
mits the machine to be operated easily and with the cut- 
ting under accurate control. The knurled roll under the 
cutter is capable of vertical adjustment by the small handle 
underneath which lowers the roll for insertion of the 
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packing to cut an interior hole. When this handle is re- 
leased, spring tension holds the lower roll and the packing 
against the revolving cutter. 

That an accurate job is obtained with this gasket-cut- 
ting machine is evident from the illustration showing a 
number of examples of typical gaskets. As compared 
with former hand methods, there is a substantial saving 
of ‘time which must also be credited to this machine. 
The numerous odd shaped tools and cutting implements 
formerly required by hand methods are shown on the 
table of the machine in one of the illustrations. The 
small holes for bolts are, of course, still cut with a hand 
punch, equipped with a spring-supported backing-out 
feature. 


Drill Bit with 
Removable Cutters 


FTER three years of experimental and develop- 
ment work the Timken Roller Bearing Company, 
Canton, Ohio, recently put on the market a new type of 
removable drilling bit which it is claimed eliminates 
the difficulties which have been encountered in previous 
attempts to develop such a bit and which is said not only 





The alloy steel cutter head on the Timken drill bit may 
be easily replaced 


to drill further, but also to eliminate most of the ex- 
penses involving large investments in drill steel, re- 
sharpening equipment, labor and transportation. 

The Timken bit replaces the conventional bit which 
is forged on the end of the hollow drill steel. It is held 
tightly against an upset shoulder on the steel by means 
of a special thread designed for strength and easy re- 
movability. This.left-hand thread is opposed to the di- 
rection of rotation of the steel so that the bit is kept 
tightly against the shoulder while drilling. The hammer 
blow is transmitted from the steel through the shoulder 
to the body of the bit. None of its force is absorbed by 
the thread. 

When. a Timken bit becomes too dull for further 
service it is merely removed and replaced with a new 
one—a matter of seconds. Experience on many opera- 
tions has already shown it to be more economical to 
throw away a used Timken bit than it is to re-sharpen 
the conventional type. 

These bits are forged from a special alloy of fine 
grained steel made in electric furnaces and carefully heat 
treated to give maximum strength, life and’ wear re- 
sistance., Therefore, aside from the economies resulting 
from the elimination of re-sharpening the bits, a much 
longer drilling life is claimed for these bits which have 
already been adopted for production use on many large 
drilling operations throughout the country. 
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Boiler Tubes Made by 
A New Process 


TEEL and Tubes, Inc., Cleveland, Ohio, a subsidiary 

of the Republic Steel Corporation, has announced 

the development of electric resistance weld boiler tubes, 
to be marketed under the trade name of Electrunite 
boiler tubes. These tubes have been approved by the 
American Society of Mechanical Engineers for use in 
pressure boilers and bear the approval both of the 
United States Department of Commerce Steamboat In- 





Photo-micrograph of boiler-tube wall at weld after nor- 
malize annealing—Grain structure of weld same as the wall 


spection Service and the American Bureau of Shipping. 

The tubing is formed from strip steel continuously, 
the strip being passed through a series of forming rolls. 
The round butted tube thus formed then passes under 
revolving , wheel-like copper electrodes where current 
travels from electrode to electrode through the butted 
seam of the tube. At the same time pressure is applied 
which, together with the heat which is below the fusion 
temperature and which is confined to an area no larger 
than a pinhead, completes the weld. The tubing is later 
normalized and fully tested in accordance with A. S. 
M. E. specifications. 

This is the first departure in boiler-tube practice for 
many years, as heretofore only seamless and lapweld 
tubes have been acceptable for use in boilers. The 
manufacturer claims for this product extreme uniform- 
ity of diameter and wall thickness and a fine strip steel 


surface quality inside and outside the tubes. 


This type of boiler tubing is available in all sizes up 
to 5 in. outside diameter, in copper-bearing nickel steel 
and Toncan iron, as well as in the usual open-hearth 
steel. 


Casgy Jones’ Successor.—The engineer who succeeded to the 
famed Casey Jones’ run after the latter’s death, has retired. He 
is H. A. Norton who was an engineman on the Illinois Central 
for 49 years, having handled a fast train on the Memphis-Canton, 
Miss., district—where Casey Jones gained his reputation—for 
32 years. The story of Casey’s “farewell trip to the Promised 
Land” will probably never grow old. Casey, whose real name 
was John Luther Jones, was called before dawn on the morning 
of March 31, 1900, to take train No. 1 from Memphis to Canton 
and to get it there on time. Leaving Memphis he had a cleat 
track and he lost no time in hitting his famous “cannon ball 
speed. With the train well under way, he pulled the whistle cord 
for the first “Casey call” of the trip—three short blasts and then 
a long, low whine. Casey was pulling into Vaughn when his 
train hit an open switch and plowed into a freight car. He 
stayed with the engine, applying the brakes in emergency, 2" 
was found later, scalded by steam and with a bolt froim the 
wreckage in his neck. Norton was sent to Vaughn to pick uP 
Casey’s train and take it on to Canton, and the run was his from 
that day on. 
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Clubs and Associations 





Car ForEMEN’s ASSOCIATION OF CHI- 
caco.—At the April 10 meeting of the 
Car Foremen’s Association, which will be 
held at 8 p. m. at the Auditorium Hotel, 
Chicago, “Condition of Freight Cars—Ex- 
peditious Handling of Freight” will be 
discussed by C. J. Nelson, Chicago Car 
Interchange Bureau. 


NortH West Car MEN’s AsSOCcIATION.— 
The Railroad Transportation Problems will 
be discussed by Paul Schuneman, of the 
Monarch Elevator Company and president 
of the Citizens Transportation League, 
before the meeting of the Northwest Car 
Men’s Association to be held at 8 p. m. 
on April 3 at St. Paul, Minn. 


EASTERN CAR FoREMEN’S ASSOCIATION. 
Air-Conditioning Passenger Equipment is 
the subject to be discussed by a representa- 
tive of the Westinghouse Electric & 
Manufacturing Company before the April 
28 meeting of the Eastern Car Foremen’s 
Association which will be held at 8 p. m. 
at 29 West Thirty-Ninth street, New York. 


Club Papers 


Highway Safety and Truck 
Operations 

Western Railway Club—Meeting held 
Monday evening, February 20, at the Hotel 
Sherman, Chicago. Subject “Highway 
Safety from a Truck Operating Stand- 
point,” by W. E. Vergan, air brake super- 
visor, Missouri-K ansas-Texas, Parsons, 
Kan. § Mr. Nelson described how he hap- 
pened to be drawn into the study of truck- 
ing operations in Texas, Louisiana and 
Kansas. He thoroughly convinced the 
members not only that under present gen- 
erally inadequate truck braking conditions, 
the operation of these vehicles on the 
public highways constitutes a menace to 
safety, but he also showed that railway 
employees, including those in the mechan- 
ical department, have a most direct and 
vital interest in supporting state legisla- 
tion to regulate the proper use of public 
highways by commercial vehicles of all 
sorts. {| Regarding the Texas brake test, 
Mr. Vergan said: “Although Texas sta- 
tute limiting the pay load permissible on 
any truck or truck tractor to 7,000 Ib. had 
become effective in January, 1932, injunc- 
tions against enforcement of the law had 
been obtained in some instances so that 
numerous cases of loading in excess of the 
legal limit were recorded. Many 1%4-ton 
units with semi-trailers were observed with 
10,000 Ib. or greater pay load, the total 
gross load in such cases being 20,000 Ib. 
or more. Bear in mind that the manu- 
facturer’s straight rating for gross load 
on a 14-ton truck is usually in the neigh- 
borhood of 8,200 Ib: maximum, with brak- 
ing ability undoubtedly based on_ this 
Maximum rating. It would seem apparent 
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that all considerations of safety are being 
disregarded when the manufacturer’s rec- 
ommendations are being exceeded by 150 
per cent and more in excess of the design 
basis. {| “The kinetic energy of a 20,000- 
Ib. mass moving at a speed of 45 m. p. h., 
which these vehicles commonly attain, and 
often exceed, is 1,350,000 ft-lb. Legal 
Texas brake performance, that is, stop- 
ping in 45 ft. from 20 m. p. h., or 228 ft. 
from 45 m. p. h., requires the brakes to 
transfer into heat energy and dissipate 
this enormous kinetic energy in the short 
space of time of 6.9 sec. from the higher 
speed mentioned. When it is realized that 
this means that a brake of 356 hp. is re- 
quired to meet the law, some idea of the 
inadequacy of the one operator to develop 
this power through the limitations of 
leverage and friction may be obtained.” 


Directory 





The following list gives names of secretaries, 
dates of next or regular meetings and places of 
oe of mechanical associations and railroad 
ciuos: 

Arr-Brake Assocration.—T. L. Burton, Room 
5 a Grand Central Terminal Building, New 
ork. 


Atutrep Rattway Suprpry Association.—F. W. 
Venton, Crane Company, 

AmeErRIcAN RAILWay pparactassen. —Division V. 
—MECHANICAL.—V. Hawthorne, 59 East 
Van Buren street Chicane’ 

Division V.—EguipMent PatntinG SeEc- 

Ttion—V. R. Hawthorne, Chicago. 
Division VI.—PurcHases anp StTORES.— 
W. J. Farrell, 30 Vesey street, New York. 
Division ——Sarety Secrion.—J. C. 

. Caviston, 30 Vesey street, New York. 

Division VIII.—Car Service Drviston.— 
Buch, —— and H_ streets, 


meat Batwa 
AMERICAN RAILWAY Groot ForeMeEn’s Assocta- 
Te. —G. G. Macina, 11402 Calumet avenue, 
icago. 


AMERICAN Society OF MECHANICAL ENGINEERS. 
—Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. 

Rarttroap Diviston.—Marion B. Richard- 
son, associate editor, Railway Mechanical 
Engineer, 30 Church street, New York. 


ACHINE SHop Practice Drvision.— 
R. E. W. Harrison 6373 Beechmont avenue, 
Mt. Washington, Cincinnati, Ohio. 


Matertats HAnpuinc Drviston.—M. W. 
Potts, Alvey-Ferguson Company, 1440 Broad- 
e New York. 

™ AND Gas Power pone —Edgar J. 
Kates, 1350 Broadway, New 

Fuzts Drviston —_W. G city, Depart- 
ment of Health aeolian. Court House, 
Jersey City, N. 

American Society For STEEL Treatinc.—W. H 
> rc n, 7016 Euclid avenue, Cleveland, 
io. 
American Society ror Testinc Mareriats.— 
L. Warwick, 1315 Spruce street, Phila- 


delphia, Pa 

American Wetptnc Society.—Miss M. M. 
Kelly, 29 West Thirty-ninth street, New 
or 

meres oN or Rarttway ELectricat ENGINEERS. 
—Joseph. A. Andrucetti, C. m” m 
411, C. & N. W. Station, Chicago 

CanaDIAN Rattway Cius.—C. ie Crook aus 

ilson avenue, Montreal, Que. R 


meetings, second Monday of each mont ad 
cent, in — e, far A and August at Windsor 
otel, l, Que. 
Car poe em Orricers Assocration.—A. S. 
Srernbere,. master car builder, Belt Railway 
ge i 
Car Wendesen’s s Association oF Cuicaco.—G. K. 


Oliver, 2514 West Fift og at oo Chicago. 
R ca Monday in each 





month except June, “Fal and August, Audi- 

torium Hotel, Chicago. 
Car Foremen’s Ausocsarten or Omana, Council 
nterchange.—Geo. 


Bluffs and South Omaha I: 
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Rely ler, car foreman, Chicago, Burlington 
uincy, Sixteenth avenue and Sixth 
sree, Council Bluffs, Iowa. Regular meet- 
second Thursday of each month at 

Council Bluffs. 

Centra Raitway Crus or Burrato.—M. D. 
Reed, Room 1817, Hotel Statler, Buffalo, 
N. “a Regular ~~ x a nd {Thuraday 
each month, except June, July an ugust, 
at Hotel Statler, Buffalo 

Cievetann Rattway Cus. —e,: Be Frericks, 
14416 —_ avenue, Cleveland, Ohio. Meet- 
ing second Monday each month, except June, 
{uly and and August at_the Auditorium Hotel, 

d St. Cl Clair avenue, Cleveland. 

EASTERN ce dh Association.—E. L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, » A ar meetings, fourth 
Friday of each month, except June. July, 
August and September. 

eee yo Car Inspection AssocraTion.—R. 

A. Singleton, 822 Big Four building, Indian- 
apolis, Ind. Regular meetings first Monday 
of each month, except July, August and 
September, at Hotel Severin, ore. 
at 7 p. m. Noon-day luncheon, 12:15 p 
for Executive Committee and men lehesested 
in the car department. 

[INTERNATIONAL RAILROAD MasTeR BLACKSMITH’S 
AssociaTION.—W, J. Mayer, Mich Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

INTERNATIONAL RAILWay Fuew ASSOCIATION.— 
T. D. Smith, 1660 Old Colony building, 
Chicago. 

Iuvengannonas Rattway GENERAL ForeEMEN’S 
ASSOCIATION.—William Hall, 1061 W. Wa- 
basha street, Winona, Minn. 

Master’ BorLerMaker’s Association.—A. F. 
yong secretary, 29 Parkwood street, 

Albany, N. Y. 

Nationa, SaFety Councit—Stream Ratiroap 
Section.—W. A. Booth, Canadian National, 
Montreal, Que. 

New Encranp Rartroan Crus.—W. E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. R 
ular meeting, second Tuesday in each mon 
excepting June, July, August and September, 
Hotel Statler, Boston. 

New York Rartroap CLus.—D. W. P e, Room 
527, 30 Church street, New York. eetings, 
* third Friday in each month, except June, 
July and August, at 29 West Thirty-ninth 
street, New York. 

NortHwest Car MeEn’s Assocration.—E, N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meeting first Monday each month, except 





June, July a" Ava, at Minnesota 
vanater ¥. . C. A. Gymnasium building, 
St. Paul. 


Paciric Rattway Crius.—W. S. + y P. O. 
Box 3275, San _ Francisco, Regular 
meetings, second Thursday of poe month in 
San Francisco and Oakland, Cal., sioractely. 

Raitway Business Assocration.—P. Middle- 

(Treas. and Asst. Sec.), Fires “National 
Bank building, Chicago. 

Rattway Car Men’s Crus or Peoria AND PEKIN. 
—C. L. Roberts, R. F. D. 5, Sas Til. 
Rattway Cius oF PitrssurcH oe Conway, 
1841 Oliver building Pittsburgh, Poo Pa 

ular meeting fourth Th hursday in month 
cept June, July and August, Ft. Pitt Hotel, 
Pittsburgh, Pa. 

Rattway Fire Protection Association.—R. R. 
Hackett, Baltimore & Ohio, Baltimore, Md. 

Rattway Suprpry MANnuFacturers’ AssocraTION. 
—J. Conway, 1841 Oliver building, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, American 
Railway Association. 

SouTHERN AND SOUTHWESTERN Ratway Crus.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings third Thursday | in January, 
March, May, July, September and Novem 
Annual meeting, third Thursday in November. 
Anslev Hotel, Atlanta, Ga. 


Suprty Men’s Association.—E,. H. Hancock, 
treasurer, Louisville Varnish Company, 
Louisville, Ky. _Meets with Equipment 


Painting Section, Mechanical Division Amer- 
ican Railway Association. 

Toronto Rattway Crus.—N. A. Walford, dis- 
trict supervisor car. service, Canadian Na- 
tional, Toronto, Meetings first Friday 
of each month except June, J and August. 

TRAVELING ENGINgER’s Association.—W. O. 
Thom » 1177 East Ninety-eighth street, 
Cleveland, Ohio. 

Western Rattway Crus.—J. H. Nash — 
Peoples Gas building, Chicago. 
meetings third Monday in each month = 
cept June, July, August and September. 
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THE Myissouri-KansAs-TEXAs has or- 
dered four lounge cars from the American 
Car & Foundry Company. 


THE DELAWarRE, LACKAWANNA & WEsT- 
ERN has ordered on approval two 600-hp. 
oil-electric locomotives—one from the In- 
gersoll-Rand Company and the other (to 
be equipped with a McIntosh & Seymour 
Diesel engine) from the American Loco- 
motive Company. 


THE AMERICAN Rarttway ASSOCIATION 
has placed an order with the American 
Railway Car Institute for five sample A. 
R. A. standard all steel 50-ton box cars 
of the design adopted by letter ballot in 
1932. The cars will be constructed by the 
Pressed Steel Car Company at its McKees 
Rocks, Pittsburgh, plant. 


THE CHESAPEAKE & Ouro has placed an 
order with the Pullman Car & Manu- 
facturing Corporation for the installation 
of air-conditioning equipment in six pas- 
senger cars, including one lounge-dining 
car, two club dining cars, one salon coach 
and two dining cars. The air conditioning 
of these cars will lead to the installation 
of air-conditioning equipment in 25 Pull- 
man cars for operation in the same trains. 


Freight Volume for 1932 


FREIGHT moved in 1932 by the railroads 
totaled 259,004,372,000 net ton-miles for 
the 12 months, according to reports com- 
piled by the Bureau of Railway Eco- 
nomics. This was a reduction of 81,144,- 
250,000 net ton-miles, or 23.9 per cent, 
under the total for 1931 and a reduction 
of 163,128,319,000 net ton-miles, or 38.6 
per cent, under 1930. In the Eastern dis- 
trict, the reduction was 22 per cent; in the 
Southern district 25 per cent, and in the 
Western 26.1 per cent. 

The record for December showed 21,- 
101,728,000 net ton-miles, a reduction of 
1,560,692,000 net ton-miles, or 6.9 per cent 
below that of the same month in 1931 and 
a reduction of 27.3 per cent under De- 
cember, 1930. The Eastern district in 
December showed 3 per cent below the 
same month the year before, and the 
Southern district 3.5 per cent below; while 
in the Western district the decline was 
13.8 per cent. 
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dency, succeeding Mr. Aishton. 


NEWS 


Aishton and Gormley 
Head A.R.A. 


At A MEeTING of the directors of the 
American Railway Association at Chicago 
on March 22, R. H. Aishton, president of 
the association, was elected to the newly- 
created position of chairman of the board 
of directors, and M. J. Gormley, executive 
vice-president, was elected to the presi- 


Road Tests of Type-AB Brake 


Orric1AL American Railway Association 
road service tests of the Type-AB experi- 
mental air brake for freight equipment 
were started on the Pennsylvania, at Johns- 
town, Pa., on Friday, March 17. Tests 
are being made of 150-car trains and var- 
ious combinations of loaded and empty 
cars and with mixed trains having the 
new brake and the present K-2 brake. 
The tests are under the direction of the 
Committee on Safety Appliances. 


Shop Employment 


THe Cuicaco, MILwauKeEE, St. PAu 
& Paciric on March 13, recalled 850 men 
to its passenger car shops at Milwaukee, 
Wis. The shops have started work on a 
car repair program. 

The St. Louis Southwestern has recalled 
200 men to work for an indefinite period 
in the locomotive department of its divi- 
sion shops at Pine Bluff, Ark. The rail- 
way now has 600 men employed there. 


Locomotive Shipments in 1932 


SHIPMENTs of railroad locomotives from 
the country’s principal manufacturing 
plants during 1932, as reported to the 
United States Department of Commerce, 
totaled 105 locomotives as compared with 
166 in 1931 and 820 in 1930. Of the 1932 
total, 39 were steam locomotives and 66 
electric, including export shipments of 
seven of the former type and eight of the 
latter. 

For the month of December, 1932, ship- 
ments of six locomotives were reported 
as compared with eight in the previous 
month and two in December, 1931. Un- 
filled orders at the end of December to- 
taled 73 locomotives (one steam and 72 
electrics) as compared with unfilled orders 
at the end of December, 1931, for 176 
locomotives (39 steam and 137 electrics). 


Diesel Unit for Main Line Service 


A Dreset-powered unit for main-line 
service, a combination car with post office 
and baggage compartments, capable of 
hauling three passenger coaches, developed 
by the St. Louis Car Company, St. Louis, 
Mo., and the Ingersoll-Rand Company, 
New York, has been placed in test serv- 
ice on the Louisville & Nashville between 
Lexington, Ky., and Louisville, and be- 
tween Louisville and Birmingham, Ala. 
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The unit is 75 ft. long, weighs 104 tons 
and has two 300-hp. Diesel engines. The 
electric current from two generators, di- 
rectly connected to the Diesel engines, 
drives four motors which transmit power 
to the truck wheels. The builders claim 
a maximum speed of 80 miles per hour 
and that a similar unit capable of pro- 
ducing approximately 1,500 hp. can be 
built. 


Historical Bulletin No. 30 


THE Raitway and Locomotive Histori- 
cal Society (Harvard Business School, 
Boston) has issued bulletin No. 30 and 
with it a single index for all of the 30 
bulletins thus far issued. 

The principal article in the present bul- 
letin is a biographical sketch, by John R. 
Spears, of John B. Jervis, the distinguished 
engineer whose name is one of the chief 
features of interest in the history of the 
construction of the Erie and the Delaware 
& Hudson canals and the New York 
(Croton) Aqueduct. 

Jervis, the sketch reveals, was born at 
Huntington, Long Island, N. Y., in 1795, 
and died at Rome, N. Y., on January 12, 
1885. He began as an uneducated sur- 
veyor on the Erie Canal; rose to be 
superintendent of the Eastern division of 
the Canal (1824) ; and was a leader in the 
construction of the Delaware & Hudson 
Canal (1825-1829) ending as chief engi- 
neer. In this service he spent a_ week 
at Quincy, Mass., studying the Granite 
Railway, the first railroad in America. He 
was next the chief engineer of the Mo- 
hawk & Hudson (1831) where he designed 
the DeWitt Clinton, the first locomotive 
with a swiveling truck. 

Jervis was chief engineer of the Croton 
aqueduct for conveying water to New 
York City (1836-1842) which at that time 
involved numerous novel engineering prob- 
lems; and following this he was called to 
Boston where he took charge of building 
the Cochituate aqueduct. Next he was 
chief engineer of the Hudson River Rail- 
road, and then the Michigan Southern & 
Northern Indiana, both now parts of the 
New York Central; and later he figured 
in the construction of the Pittsburgh, Fort 
Wayne & Chicago, and the Chicago & 
Rock Island. 

(Turn to next left-hand: page) 
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SPEEDING UP A RAILROAD 
(ARES Ze); NEW MATERIALS 


Railroad operation can't be speeded up successfully 


without fitting equipment to meet the increased stresses. 


faterials that may be all right for train speeds of 15 miles per hour fall down when speeds rise to 45. « To meet 


> requires better material. It exists in Agathon Alloy Steel. « Agathon Alloy Steels develop such a wide 


range of physical properties that some one steel will satisfy every railroad need. * Perhaps it's a 


Special spring steel or a shock-resisting steel for axles. Again it may be a non-stretch 
Sieel for engine bolts or a special steel for reciprocating paris. « Republic metallurgists 


developed an Agathon Alloy Steel for each railroad use. Service has thoroughly 


proved each one as competent to meet the new demands of increasingly severe service. 
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Toncan Iron Boiler Tubes, 
Pipe, Plates, Culverts, Rivets, 
Staybolts, Tender Plates and 
Firebox Sheets e Sheets and 
Strip for special railroad 
purposes e Agathon Al- 
loy Steels for Locomotive 
Parts e Agathon Engine Bolt 
Steel e¢ Agathon Iron for 
pins and bushings e Agathon 
Staybolt lron e Climax Stee! 
Staybolts e Upson Bolts and 
NutseTrack Material, Maney 
Guard Rail Assemblies ¢ En- 
duro Stainless Steel for din- 
ing carequipment, forrefrig- 
eration cars and for firebox 
sheets e Agathon Nickel 
Forging Steel. 








THe WavucH Paint Company, St. 
Louis, Mo., has been organized by W. D. 
Waugh, formerly division manager of the 
Detroit Graphite Company, St. Louis. 


C. S. Srpes has been appointed traffic 
manager of The Firestone Tire & Rubber 
Company, Akron, Ohio, and subsidiaries, 
to succeed E. C. Knox, deceased. 


Tue New York Orrice, railway divi- 
sion of the Winton Engine Corporation, 
has been moved from the Graybar build- 
ing to 10 East Fortieth street, New York 
City. Paul R. Turner continues in charge 
as eastern representative. 


Scutty-Jones & Company, Chicago, 
manufacturers of production tools and ma- 
chinery, has acquired the American Spe- 
cialty Company of Chicago. This com- 
pany has for many years manufactured a 
complete line of sleeves and sockets. 


Cuartes L. Givpert has been elected 
vice-president and treasurer of the Scullin 
Steel Company, St. Louis, Mo., to fill the 
vacancy caused by the death of V. C. 
Turner, and Edward F. Judge has been 
appointed assistant treasurer, in addition to 
his duties as secretary. 


ArtHur E. Biackwoop, president of the 
Sullivan Machinery Company, Chicago, 
has been elected chairman of the board 
and will be succeeded by Henry S. Beal, 
formerly general manager of the Jones & 
Lamson Machine Company, Springfield, 
Vt. 


James A. Cook has been appointed dis- 
trict sales representative of the Frank 
Wiedeman Company, Milwaukee, Wis., to 
handle the sale of pipe nipples to the 
railroads of the St. Louis district. Mr. 
Cook will have his headquarters at Twen- 
ty-First street and Southern Railway, East 
St. Louis, IL 


Tue Locomorive Crane MANUFAC- 
TURERS’ ASSOCIATION has adopted a reso- 
lution providing that the members of that 
association, in order to protect the capital 
investment represented by their detailed 
drawings and to provide fairly for the 
best interests of their customers through 
efficient repair part service, shall refrain 
from furnishing to their customers de- 
tailed drawings of standardized products 
except when justified by the needs of an 
emergency breakdown. 


A. FE. McCormick, formerly western 
sales agent of the J. G. Brill Company, 
Automotive division, has become associated 
with the Clark Equipment Company, Battle 
Creek, Mich., to handle sales of the Auto- 
tram aluminum stream-lined gas-mechani- 
cal rail car in the western territory, in 
co-operation with the company’s territorial 
managers. Mr. McCormick, who has been 
identified with rail-motor-car development 
from its initial stages, was originally con- 
mected with the Service Motor Truck 
Company, Wabash, Ind., in the develop- 
ment of the first direct gas-powered rail 


~— “ees 
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Supply Trade Notes 


car built by this company. In his new 
connection, Mr. McCormick’s headquarters 
will be at Chicago, but he will work more 
or less directly out of the factory at Battle 
Creek, the central point for national sales. 


C. MARSHALL Taytor has been appointed 
manager of the new products division of 
the G. M. Basford Company, New York 
advertising agency. For the last six years, 
Mr. Taylor was vice-president and general 
manager of Curtin-Howe Corporation, tim- 





C. Marshall Taylor 


ber preservation engineers. Among_ his 
connections before that were the Sharples 
Solvents, the Reading Company, the Inter- 
national Creosoting Construction Company 
and the Charles E. Hires Company. The 
G. M. Basford Company since the incep- 
tion of its new products division has done 
pioneering work in getting industrial ad- 
vertisers to appreciate the value of adding 
new articles to their lines, particularly 
under present economic conditions. 


Witiam H. Woonrn, formerly president 
of the American Car & Foundry Com- 
pany, and chairman of the board of direc- 
tors of the American Locomotive Company, 
has been appointed secretary of the treas- 
uty in the cabinet of President Franklin 
D. Roosevelt. Thus, as did his predecessor, 
President Hoover, so also has Mr. Roose- 
velt chosen one of his administration lead- 
ers from the railway equipment industry. 
Robert P. Lamont, former president of the 
American Steel Foundries, served as secre- 
tary of commerce from the inception of the 
Hoover administration on March 4, 1929, 
until August, 1932, when he resigned to 
become president of the American Iron 
and Steel Institute. 

In addition to the positions mentioned 
at the outset Mr. Woodin was also presi- 
dent of the American Car & Foundry 
Export Company ; president of the Ameri- 
can Car & Foundry Securities Corporation ; 
chairman of the board and president of the 
American Car & Foundry Motors Com- 
pany ; chairman of the board and president 
of the Brill Corporation; president of the 
J. G. Brill Company; president and chair- 
man of the board of the American Toco- 
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motive Sales Corporation; chairman of 
the board of the Montreal Locomotive 
Works, Ltd.; chairman of the board of the 
Railway Steel-Spring Company ; and chair- 
man of the executive committee of the Mc- 
Intosh & Seymour Corporation. In addition 
to directorships which he held in each of the 
foregoing companies, Mr. Woodin was also 
a director_of the Consolidated Railroad of 
Cuba, the Superheater Company and the 
Federal Reserve Bank of New. York. 

William Hartman Woodin is a descend- 
ant of a family which has been associated 
with railway car building practically since 
the inception of that industry in this coun- 
try. In 1849 his grandfather, after whom 
he is named, entered a partnership with 
Mordecai W. Jackson to establish at Ber- 
wick, Pa., a foundry under the firm name 
of Jackson & Woodin for the manufacture 
of stoves, plows, iron pipe and other 
foundry products. In 1861 this business 
was extended to include the manufacture 
of cars and in 1872 it was absorbed by a 
new company known as the Jackson & 
Woodin Manufacturing Company. This 
latter was one of the firms which in 1899 
were merged to form American Car & 
Foundry Company. 

Mr. Woodin was born at Berwick, Pa. 
May 27, 1868, and received a_ technical 
education at the Columbia University 
School of Mines which he attended with 
the class of 1890. Upon leaving college he 
entered the shops of the Jackson & Woodin 
Manufacturing Company at Berwick and 
in 1892 was appointed general superintend- 
ent of that plant. Three years later, in 





W. H. Woodin 


1895, he was elected vice-president and his 
promotion to the presidency came in 18%. 
With the merging of the plant into the 
American Car & Foundry Company in the 
latter year, Mr. Woodin was appointed 
district manager of the Berwick plant. He 
next became assistant to the first vice-pres!- 
dent of the new company and in 1902 he 
was appointed a director and assistant 1 
the president, having general direction 0! 
the company’s affairs under President 
Frederick H. Eaton, whom, on February 
1, 1916, Mr. Woodin succeeded in the pres! 
dency. Mr. Woodin first became president 
of the “American Locomotive Company ™ 
December, 1925,: succeeding the late Ar 
drew Fletcher. In May, 1926, however, h¢ 
temporarily relinquished the position and 
was succeeded by Frederick F. Fitzpatrick, 
(Turn to next left-hand page) 
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LOWER MAINTENANCE 





AND LESS FUIEL . . result 
from app ying the BOOSTER 


~\ 





“With the Booster-equipped light Pacifics we were able to handle trains on 


a shorter schedule than with the heavy Pacifics due to more rapid acceleration. 


In addition, the numerous complaints which had been made on account of rough 


handling were eliminated. The economies eHected were in reduction of fuel con- 


sumption and reduction in maintenance and on trains where the Booster light Pacific 


replaced the non-booster heavy Pacific there was a saving of 15‘, in fuel and 


10‘. in maintenance.’ 


Intensive power production calls for the incor- 
poration of The Locomotive Booster in the design 
of every locomotive—large and small—old and 
new. In no other way can you get the greatest 
work out of every pound of metal. « Unless a 
locomotive has a Booster, it 
must be built heavier in order 
to get the required tractive 
power to start the load it can 


haul at speed. « Once under- 








Supt. of Motive Power of Western Road. 


excess weight. It is notloaded to capacity. It has a 
pair of drivers which could be dispensed with, 
as far as hauling ability is concerned. « Contrast this 
with a Booster - equipped engine loaded according 
to capacity at speed. The Booster is cut in only when 
needed. It uses idle weight 
and spare steam for starting, 
accelerating and to maintain 
speed on grades. « Greater 


tonnage is hauled, resulting 


way,such alocomotive carries THE LOCOMOTIVE BOOSTER _ in lower operating costs. 





FRANKLIN RAILWAY SUPPLY ¢O., INc. 


NEW YORK 








CHICAGO MONTREAL 








former president of the Railway Steel- 
Spring Company. After the death of Mr. 
Fitzpatrick in November, 1927, Mr. 
Woodin was again the American Loco- 
motive Company’s president until April, 
1929, when, remaining as chairman of the 
board, he was succeeded in the presidency 
by William C. Dickerman. 


CuHartes J. Harpy, general counsel of 
the American Car & Foundry Company 
and its affiliates, has been elected president 
to succeed William H. Woodin. William 
C. Dickerman, president of the American 
Locomotive Company, succeeds Mr. Woodin 
as a member of the executive committee 
of the American Car & Foundry Company, 
the American Car & Foundry Export 
Company and the American Car & Foundry 
Securities Corporation. William H. Woodin, 
Jr., has been elected a director of the 
American Car & Foundry Company and 
subsidiaries, and Noah A. Stancliffe has 
been elected to the directorate of the 
American Car & Foundry Company, suc- 


C. J. Hardy 
ceeding Oscar B. Cintas, who was recently 
appointed by the government of Cuba as its 
ambassador to the United States. Mr. 
Hardy has been elected also a director and 
a member of the Executive Committee of 
the American Locomotive Company, to 
succeed Mr. Woodin. The position of 
chairman of the board of the American 
Locomotive Company has been abolished. 

The new president of the American Car 
& Foundry Company, Charles J. Hardy, 
has served it for twenty-five years as gen- 
eral counsel, director and member of the 
executive committee. Born in New York, 
Mr. Hardy was educated at the College 
of the City of New York and at Columbia 
University, from which latter institution 
he received the degree of LL.B. in 1885. 
Admitted to the bar of New York State 
in 1887, he began the practice of law in 
that year, his association with the Ameri- 
can Car & Foundry Company dating from 
1908. Mr. Hardy is senior member of the 
law firm of Hardy, Stancliffe & Hardy 
and a director of the following companies : 
American Car & Foundry Co., Julius Kay- 
ser & Co., the Brill Corporation, the Stand- 
ard Forgings Corporation, the United Cork 
Company, the St. Louis Forgings Com- 
pany, James Eigar, Inc., the American 
Car & Foundry Securities Corporation and 
the Pacific Car & Foundry Company. 
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Tue BuLtarp CoMPANY, at its annual 
meeting on March 15, elected the follow- 
ing officers: E. P. Bullard, president; 
E. C. Bullard, D. B. Bullard and J. W. 
Bray, vice-presidents; A. E. North, secre- 
tary-treasurer, and G. L. Todd, assistant 
secretary-treasurer. The directors elected 
for the ensuing year include E. P. Bullard, 
E. C. Bullard, D. B. Bullard, J. W. Bray, 
A. E. North, E. P. Blanchard, H. C. 
Bullard, J. W. C. Bullard, and T. E. Dunn. 


RatpH E. FiLanpers has been elected 
president of the Jones & Lamson Machine 
Company, succeeding James Hartness, re- 
tired, and K. H. Woolson has been ap- 
pointed vice-president in addition to his 
duties as treasurer, Mr. Flanders be- 
came an apprentice in the employ of the 
Brown & Sharpe Manufacturing Company 
in January, 1897, and continued with that 
company until 1902 when he became em- 
ployed in the drafting room of the Taft- 
Peirce Company. He was then succes- 
sively associated with Flather & Co., the 
International Paper Box Company and the 
West Lynn Works of the General Elec- 
tric Company. He became associate editor 
of Machinery in 1905 and in 1910 was 
appointed sales engineer of the Fellows 
Gear Shaper Company. In 1912 he_be- 
came manager of the Fay Automatic de- 
partment of the Jones & Lamson Machine 
Company. In 1914 he was promoted to 
the position of general manager and 
was later appointed vice-president. Mr. 
Flanders is a past president of the Na- 
tional Machine: Tool Builders’ Association, 
a past vice-president of the American So- 
ciety of Mechanical Engineers, and a 
member of the National Screw Thread 
Commission. He is also author of the 
book entitled “Taming Our Machines.” 

Mr. Hartness was born in Schenectady, 
N. Y., in 1861. He had been president of 
the Jones & Lamson Machine Company 
for 32 years, having previously held the 
positions of superintendent and manager. 
He is the inventor of the flat turret lathe. 


Obituary 


Tuomas A. BEATTIE, general superin- 
tendent of the McKeesport, Pa., works of 
the National Tube Company, died on 
February 25 in Montefiore Hospital, 
Pittsburgh, at the age of 69. Mr. Beattie 
had been in the service of the National 
Tube Company for 50 years. He was 
general manager of the Riverside works 
in Wheeling, W. Va., from 1900 to 1929, 
when he was transferred to McKeesport. 


Frep ATWATER, president of the Colum- 
bia Nut & Bolt Company, Inc., Bridge- 
port, Conn., died on February 21 at 
Bridgeport Hospital. Mr. Atwater was 
born 62 years ago at Derby, Conn. He 
commenced his career with the Bridgeport 
Malleable Iron Company and in 1902 or- 
ganized the Columbia Nut & Bolt Com- 
pany of which he-was president at the 
time of his death. Mr. Atwater had taken 
an active part in civic affairs having 
served as mayor of Bridgeport from 1921 
to 1923, also as a state senator in Con- 
necticut during 1931 and 1932. He was a 
director of many corporations and banks, 
also treasurer of the Howard P. Cook 
Company, dealers in railroad supplies. 
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Personal Mention 


Car Department 





E. M. Witcox has been appointed master 
car builder on the Western division of 
the New York Central and the West divi- 
sion of the Michigan Central, with head- 
quarters at Chicago. 


Obituary 


Harry T. BENTLEY, who retired as gen- 
eral superintendent of motive power of 
the Chicago & North Western on Sep- 
tember 1, 1927, died of pneumonia on 
March 1 at his home in Oak Park, Ill, a 
suburb of Chicago. Mr. Bentley was born 
in London, England, on June 4, 1862, and 
attended Dulwich College. He entered 
railway service at the age of 15 as a 
machinist apprentice on the London & 
North Western (now part of the London, 
Midland & Scottish), and in 1887 was 
promoted to foreman of the enginehouse at 
Chester, England. In 1892, Mr. Bentley 
came to the United States and entered the 
service of the Chicago & North Western 
as a machinist in the Chicago shops. Soon 
he was promoted to foreman in the shops 
at Boone, Iowa, being transferred to Belle 
Plaine, Iowa, in 1895. In 1898, he was 
advanced to general foreman in the shops 
at Clinton, Iowa, being later in the same 
year appointed master mechanic of the 
Madison division. He was transferred to 
the Iowa division on December 30, 1899, 
where he remained until August 31, 1902, 
when he was promoted to the position of 
assistant superintendent of motive power 





Harry T. Bentley 


and machinery, with headquarters at Chi- 
cago. On October 31, 1913, Mr. Bentley 
was advanced to superintendent of motive 
power and machinery at Chicago, becoming 
general superintendent of motive power 
and machinery on May 1, 1922. During 
the war Mr. Bentley served as assistant 
director of transportation of the United 
States Railroad Administration, in charge 
of mechanical matters. Mr. Bentley was 2 
past president of the American Railway 
Master Mechanics’ Association, of the 
International Railway Fuel Association, 


and of the Western Railway Club. He was - 


chairman of the committee on Locomotive 
Design and Construction, Mechanical di- 
vision, American Railway Association, 
from 1923 to 1927. 


April, 1933 








J 





